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FOREWORD

Between December 1991 and the winter of 1994, the Institute of Urban Studies published
eight issues of a bulletin entitled Sustainable Cities as a supplement to the /nstitute of Urban Studies
Newsletter, Each issue covered a topic relevant to sustainable urban development, and reflected the
worl< on urban sustainability being undertalken for IUS by researcher Jeffrey Patterson. Sustainable
Cities received many compliments from Newsl/etter readers, and a number of university professors used
the series in their classes.

Although Sustainable Cities is no longer published, the Institute still receives requests for copies
of individual issues, or of the whole series. In response to this demand, this collection of all eight
issues was conceived.

The /US Newsletter ceased publication shortly after Sustainable Cities, in Spring 1994 (No. 45);
however, plans are afoot to begin publication of a new periodical with a focus more adapted to the
Institute’'s changing mandate. It is hoped that the new newsletter will cover some of the kinds of
issues featured on the pages of Sustainable Cities. The IUS Publications Program also boasts a wide
range of reports relevant to sustainable urban development, many of which are highlighted on the
following pages.

Although Sustainable Cities is no longer with us, the problems that it confronts remain. |t is
hoped that educators, researchers and practitioners will find information on these pages that will help
them to address the challenge of sustainable urban development.

Mary Ann Beavis
Institute of Urban Studies






Avg. Van.
Pollution/Health Index
Mean Scores Method 1.0 1.0
Top Scores Method 1.0 1.1

Environment Canada
Monitoring Program-Avg. of 1.0 1.0
5 indicators

MEASURES OF RELATIVE POLLUTION IN EIGHT CITIES

Source: 1. Angus Reid Group, Urban Canada Study, 1991
2, Environment Canada, National Urban Air Quality, Trends, 1978-1987 (EPS 7/UP/3) May 1991.
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Table 1

being concern for crime, gangs and
drugs and for traffic congestion. Mean
scores for the eight cities ranged from
3.7 in Calgary and Ottawa to 4.9 for
Montreal, the city in which respon-
dents were most concerned with the
impact of pollution on their health.
Translation of the mean score for each
city to an index where a value of 1.0
represents the mean for the eight cities
results in a range of scores of 0.8 to 1.1,
which expresses the level of concern of
each city’s residents relative to the
mean level of concern expressed by
residents of the other seven cities.
Approximately 37% of respondents
said that their level of concern placed
them at point 6 or 7 on the seven point
scale. Values ranged from 21% for
Calgary up to 46% for Toronto.
Translating these responses to an
index similar to that used above for
mean scores results in a range from 0.6
for Calgary, Edmonton, Winnipeg and

Ottawa up to 1.2 for Toronto and
Montreal.

Measured Pollution

How does subjective opinion on city
pollution accord with more objective
measurements of pollution? While the
question did not specify what kind of
pollution may be threatening to health
— air, water or soil, it is assumed that
respondents felt that air pollution is
most significant to their health. While
water pollution is also threatening,
especially trace elements and com-
pounds found in the drinking water in
some of the eight cities, water for daily
use is treated to standards that are
amongst the world’s highest. The
provinces and Environment Canada
co-operate extensively in monijtoring
air quality, and it is assumed that the
data generated are indicative of air
quality in the eight urban centres
included in the study. Data are pub-

Introducing Sustainable Cities
Continued from page 1

use and reduced environmental degra-
dation.

Accordingly, the Institute of Urban
Studies initiated a major focus on sus-
tainable urban development com-
mencing with its 1991-92 academic
program year. The purpose of this
program is to encourage enlightened
thinking by decision-makers con-
cerned with future urban develop-
ment, and to investigate the ways and
means of improving the quality of the
urban environment and of urban liv-
ing for this and for future generations
that is consistent with the notion of
sustainability. A research and educa-
tional program with elements extend-
ing over a three year period is available
from the Institute.

2 December 1991

The purpose of this supplement to
the regular IUS Newsletter is to keep
our readers abreast of current issues
with respect to the subject of sustain-
able urban development and to pro-
vide current information on the status
of, and events in, our program on sus-
tainable urban development. The
topic of this premijere issue is “Public
Opinion and Sustainable Urban
Development,” as indicated by the
Angus Reid Group’s Urban Canada
Study, 1991. Our colleagues are
invited to make contributions and to
publicize relevant events and the avail-
ability of new materials in this supple-
ment. Please contact Mary Ann
Beavis, Research Associate and Editor.

lished on the following major contami-
nants: sulphur dioxide (505); nitrogen
dioxide (NO,); carbon monoxide (CO);
ozone; and suspended particulate.

Pollution from SO, a colourless gas
normally not present in high enough
concentrations for its pungent odour to
be detected, is emitted mostly by
industrial processes, but also from fuel
combustion. The latter is more domi-
nant in large urban centres. The com-
posite average concentrations declined
by 50% from 1978 to 1986, the last year
for which data are available nationally.
Between 1982 and 1987, only Halifax
and Montreal among the eight cities
included in the study had annual aver-
ages near the maximum desirable lev-
els established by Environment
Canada, although other centres not in
the current study, notably Hamilton
and Quebec City, had annual averages
far above the current standard. Pealk
concentrations still exceed current
maximum standards for the average of
all measurement stations.

NO,, the first step in the formation
of “smog”, is a reddish-brown gas
whose major contributor is engine
combustion. Its mean concentration
declined by about one-fourth from
1978 to 1987, largely as a result of
improvement in the performance of
gasoline engines.

CO, produced by the incomplete
combustion of fossil fuels, as much as
three-fourths in the transport sector, is
a major pollutant that can be harmful
even in small amounts. The composite
average of CO decreased by one-third
from 1.5 ppm (parts per million) to 1.0
ppm from 1978-1987.

Ozone is a secondary pollutant
resulting from photochemical reac-
tions. In 1987, half the monitoring sta-
tions in Canada, principally in
southern Ontario, exceeded national
standards of 15 ppb (parts per billion),
and little change in concentration
occurred in the decade leading up to
1987. From 1982 to 1986 four cities,
including Montreal and Toronto, had
peak hour averages exceeding manxi-
mum acceptable standards on more
than ten days. '

Suspended particulates, the most
commonly perceived form of air pollu-
tion, arise principally from industrial
emissions (50%), fuel combustion,
mainly in thermal power plants, trans-
portation and incineration and slash
burning. Average concentrations
decreased by 20% from 1978 to 1987,
and most recording stations had



means below national targets,
although Calgary and Montreal each
had annual means exceeding maxi-
mum acceptable levels for at least one
year between 1982 and 1986.

While it is not necessarily consid-
ered legitimate to combine the results
of the different sources of air pollution
into a composite measure of air qual-
ity, this theoretical exercise can never-
theless be undertaken. Such a
composite measure and index for the
eight cities included in the Urban
Canada Study results in indexes for
individual cities that accord reason-
ably well with the ranks of the eight
cities resulting from subjective percep-
tions. Index values range from 0.8 for
Winnipeg and Halifax to a high of 1.3
for Toronto, Canada’s first city in both
economic activity and air pollution. As
can be seen in Table 1, the subjective
valuation of the threat posed for health
by pollution in the eight cities largely
accords with the relative objective
measures of air pollution. Only the
residents of Calgary and Ottawa
tended to overestimate the quality of
their air relative to other major urban
centres, and this over estimation may
represent a halo effect of the overall
level of cleanliness of these two cen-
tres.

Use and Evaluation of
Public Transit

Walking or bicycling to work or
alternatively, using public transit,
would increase in a system character-
ized as sustainable, although the sub-
stitution of renewable energy forms for
transportation for gasoline and related
fuels might be compatible with the
concept of sustainability, subject to
empirically determining the impact of
such locomotive fuels on the environ-
ment. The burning of non-renewable
fossil fuels cannot be rationalized with
the concept of sustainability. As well,
there are concerns that increased gases
resulting from the combustion of fossil
fuels, often referred to as “greenhouse”
gases, will ultimately lead to global
warming. As well, spent tire carcases
and discarded cars are major solid
waste management problems. A sus-
tainable society would be one in which
daily dependence on automobiles
would be eliminated, certainly mini-
mized.

Notwithstanding that being out-
doors for extended periods in winter in
many Canadian cities may be uncom-
fortable, even harmful, if one is not

COMPARISON OF ENERGY USE AND CARBON DIOXIDE EMISSIONS
BY TRANSPORTATION MODE

GO,y
Efficiency Energy Use Emission
(MJ/pers. km) (gm e/pers kim)
Auto (1 commuter) 10L/100 km 3.16 67
Van (6 commuters) 15L/100 km 0.79 17
Van (15 commuters) 20L/100 km 0.42 9
Electric Auto (1 commuter) 150km/30 kwh 0.72 59
Diesel Bus (40 commuters) 56L/100 km 0.52 11
Light Rail Car (41 commuters) 3.02 kwh/km 0.24 20
Subway (75 commuters) 2.61 kwh/km 0.13 11

Source: City of Toronto, 1991. It is assumed that natural gas powers electrical generating stations.

Table 2

% %
Home-Work Transport
Car 67 74
Public Transit 23 16
Cycle or Walk 8 10
Public Transit Ratings
Speed 36 28
Frequency of Service 34 26
Route Coverage 44 33
Reliability 45 35
Seating Adequacy 27 18
Safety 48 46
Very Satisfied 22 16
Lots of Bicycle Paths 21 6

Should Encourage Transit Use 73 80

Service Preference Type
Basic 8 4
Comprehensive 44 55

Source: Angus Reid Group, Urban Canada Study, 1997.

HOME-WORK TRANSPORT AND PUBLIC TRANSIT VALUATION
All Van. Cal.. Edm. Wpg. Tor. Oit.

Mitl. Halifax
% % % % % % %

76 80 70 57 60 67 74
14 11 18 35 20 23 14
7 7 9 6 15 8 11

39 39 38 41 32 33 32
31 32 36 47 29 29 33
31 30 43 58 39 45 39
51 53 55 48 38 44 46
30 39 34 23 28 32 32
47 56 57 51 52 35 48
27 20 27 30 19 15 19
52 21 3 13 55 29 3
66 63 60 78 70 70 62

8 7 9 7 11 12 13
37 42 31

Table 3

properly clothed, the first goal in a sus-
tainable society would be the creation
of proximity — proximity planning —
in such a way that most home-to-work
trips could be made by foot and on
bicycle. Land use and transportation
policy are highly interdependent.

Eight percent of respondents in the
Urban Canada Study, 1991, said that
they walked or cycled to work. The
range was from a low of 6% for
Toronto to 15% for Ottawa, the only
city to exceed 10%.

These levels compare poorly with
estimates of 20-30% for major
European cities, but favourably to lev-

els of 4-6 percent for Los Angeles,
Chicago, 5an Francisco and Sydney.
Most of the eight cities do not
encourage cycling. Only 21% of
national respondents thought that
their city provided “lots of” bicycle
paths — as low as 3% in Halifax and -
Winnipeg and as high as 55% in
Ottawa, the city where commuters
most often walk or cycle to work.
Public transit generally represents
the next most preferable means for
making home to work trips. As can be
seen in Table 2, a diesel bus with 40
passengers consumes slightly more
than one-tenth the energy per com-
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muter of a car with one passenger, and
it emits the same ratio of CO» into the
atmosphere.

Table 3 shows that only 23% of
respondents in the eight cities regu-
larly used public transit to commute to
and from work, varying from a low of
11 percent for Edmonton to a high of
35 percent for Toronto. The proportion
in the other six cities varied in a nar-
row range between 14% (Calgary and
Halifax) and 23% (Montreal) of all
home-to-work trips.

The data lead to the conclusion that
the public’s view of transit perfor-
mance is not positive, although there
was considerable variation around a
national average for the eight cities.
Only 36%, although still greater than
actually used it, agreed that speed was
satisfactory, ranging from a low of 28%
for Vancouver to a high of 41% in
Toronto. Only 34% agreed that fre-
quency of service was adequate. This
assessment ranged from 26% in
Vancouver up to 47% in Toronto. And
only 27% thought that there were ade-
quate numbers of seats, ranging from
18% for Vancouver to 39% for
Edmonton, the city with the lowest rid-
ership. A significantly larger propor-
tion thought that route coverage was
adequate: 44%, ranging from 30% in
Edmonton to 58% in Toronto. Forty-
five percent thought that service was
reliable, ranging from 35% for
Vancouver to 55% for Winnipeg,.

Overall, 22% of urban Canadians,
about the same proportion as actually
make use of public transit, were “very”
satisfied with the service provided.
Toronto, where 30% were very satis-
fied, emerged as having the best transit
system, while Montreal and
Vancouver with 15 and 16%, respec-
tively, very satisfied with service
emerged as the two cities with the least
satisfactory public transit. About half
of all respondents gave some feature of
the transit system itself — inaccessible,
inconvenient, a hassle, too slow, or
poor route coverage as the reason they
did not regularly use transit for home
and work commuting. Slightly fewer
indicated that they either preferred
their vehicle or that an owned vehicle
was more convenient.

Almost exactly two-thirds of
Canadians in large cities use a car for
daily commutation from home to
work, over 90% of those who also indi-
cated that they owned and made regu-
lar use a car. The proportion varied
from a low of 57% for Toronto,
Canada’s most transit-oriented major

4 December 1991

Avg. Van.
% %
Rural Residence Appeal
A lot or some 52 55
Likelihood Very High in
5 years 17 16

APPEAL AND LIKELIHOOD OF RURAL LIVING

Cal. Edm. Wpg. Tor. Oti.
% YD % % % b %

46 51 51 53 b5 57 47

9 12 12 21 13 19 18

Source: Angus Reid Group, Urban Canada Study, 1997.

Mil. Halifax

Table 4

city, to a high of 80% for Edmonton,
the most auto-dependent city.
Nevertheless, Canadians over-
whelmingly agree — 73%— that pub-
lic transit use should be encouraged for
environmental reasons, and this pro-
portion did not vary significantly
among the eight urban centres, Most
Canadians agree that public transit is
good for the environment and its use
should be encouraged, but they appear
to be a long way from using it them-

selves, and many are obviously not .

overly impressed with public transit’s
performance.

There is less agreement on what
kind of transit system should be
encouraged. While only a small
minority responded positively to the
notion that a ”basic” system serving
mainly the elderly and others without
access to private cars, only in Toronto
and Vancouver did a majority of
respondents think that a “comprehen-
sive” system should be offered. The
proportion favouring a comprehensive
system in the other six cities varied
from a low of 31% in Calgary and
Halifax to a high of 42% in Montreal.
The remainder felt that a “reliable”
system should be made available.

Canadians nevertheless use public
transit to commute to work much
more frequently than their “cousins”
in the United States, and the level of
satisfaction with what is currently
available is conducive to this use.
Regular public transit use in the largest
American cities — 18% in Chicago and
17% in San Francisco — is roughly
equivalent to that in middle sized
Canadian urban centres: 20% in
Ottawa and 18% in Winnipeg. Even
the 11% ridership level in Edmonton,
apparently Canada’s most auto-depen-

dent city, exceeds the 8% level in Los
Angeles, usually characterized as the
epitome of an auto-oriented city.

Where Do Urbanites
Want to Live?

Low auto dependence and high use
of public transit is usually characteris-
tic of high density cities. As already
observed, land use and transportation
policies are mutually supportive and
highly interdependent. It is therefore
important to examine where
Canadians want to live within their
cities, as it is generally agreed that auto
dependence will decrease only if
denser patterns of urban life are real-
ized, although the relationship
between home and work could be bet-
ter articulated no matter what densi-
ties characterize existing and future
urban development.

One of the more overwhelming con-
clusions of the Urban Canada Study,
1991, would seem to be that Canadians
would prefer to live more sparsely
than they already do, and perhaps
very much more sparsely than they
now do, hardly conducive to achieving
the goal of sustainability, unless prox-
imity of home and work can be
improved at the same time.
Respondents were asked to indicate
the level of appeal of living beyond the
built-up area of the city, either in a
small community or in a rural area,
had for them. The results are summa-
rized in Table 4. Positive responses to
this query were overwhelming: 52%
replied that this notion possessed some
or a lot of appeal for themselves, and
variation amongst residents of the
eight cities was not great. The high




end of the spectrum, 57%, was repre-
sented by Montreal, the city with the
lowest overall quality of life, while the
low end, 46% was represented by
Calgary, the city with the best overall
quality of life. The appeal of living in a
small community or rural area appears
to be closely identified in the larger
centres with their attendant high levels
of daily stress. It seems that the major-
ity of Canadians do not like large cities
and what they represent at all.

It is unlikely that so many
Canadians will be able to take advan-
tage of the appeal of living in a small
community or rural area in the imme-
diate future. House construction, and
perhaps more importantly, subdivi-
sion approval in environmentally sen-
sitive rural areas, are not anticipated to
reach such high levels. Respondents
were therefore asked about the likeli-
hood of realizing their ambition in the
next five years, and 17% replied that it
was very likely. Again, the range of
responses was narrow. Toronto,
whose inhabitants were also the least
satisfied with their current housing sit-
uation, represented the high end of
likelihood — 21% — and Calgary rep-
resented the low end, 16% saying that
they were very likely to take advan-
tage of this appeal in the coming five
years.

A preference for small community
or rural living represents one level of
dream or fantasy for urban Canadians.
As urban Canadians seem ready to
acknowledge, even most of those for

whom exurban living has a lot of
appeal will not be able to exercise these
ideals. Respondents were also asked
what part of the city — downtown,
other inner city, old suburb or new
suburb — in which they currently
lived and in which part would they
prefer to live, and the results are por-
trayed in Table 5.

While their place of residence repre-
sents their own subjective opinion,
which may require more objective con-
firmation, the congruence or lack of it
of desired place of residence with per-
ceived current place of residence prob-
ably does represent accurately
respondents degree of satisfaction
with the part of town in which they
currently live, and the attractiveness of
some alternative image of another part
of town and maybe even a different
lifestyle.

Large city Canadians are generally
satisfied with their current housing sit-
uation, and they also appear to be sat-
isfied with the location of their
residence on the continuum stretching
from downtown to the edge of the new
suburbs. Twenty-two percent said that
they lived downtown and/or in the
inner city, and 22% — not necessarily
the same 22% — said that their pre-
ferred residential location was down-
town or elsewhere in the inner city.
Older suburbs not too far from down-
town are the current place of residence
of 45% of large city Canadians, but
only 39% would prefer to live in an
older suburb. Newer suburbs are the

[

Avg. Van.
% %

Current Residence Location

Downtown or Inner City 22 17
Older Suburb 45 43
New Suburb 32 36

Preferred Residence Location

Downtown or Inner City 22 22
Older Suburb 39 40
New Suburb 36 33

Ratio, Preferred to Current Location

Downtown or Inner City 1.0 13
Older Suburb 09 09
New Suburb 11 09

Source: Angus Reid Group, Urban Canada Study, 1991.

CURRENT AND PREFERRED RESIDENCE LOCATION

Cal. Edm.Wpg. Tor. Ott. Ritl. Halifax
% % % % % % %

14 13 19 26 32 21 24
45 39 43 52 45 41 37
41 45 37 21 22 35 38

16 11 12 26 30 20 26
40 34 40 42 39 37 31
40 51 45 28 26 40 38

i1 08 06 10 09 1.0 11
09 09 09 08 09 09 .8
10 11 12 13 12 11 1.0

Table 5

location of 32% of large city Canadians,
while 36% would like to live in new
suburbs.

While what is truly represented by
these preferences — fear of unsafe
neighbourhoods, the seeking of
greener gardens or newer homes with
lower maintenance, moving closer to
jobs that may also be leaving inner city
or downtown locations — is subject to
interpretation and speculation, it can
generally be concluded that large city
Canadians want to live in lower den-
sity situations. In most cases, these
locations will be less easily served by
adequate public transportation than
older suburban areas, and certainly
less easily served than inner city or
downtown areas. As well, walking or
cycling to work is generally less likely
in newer suburbs than it is in down-
town or inner city areas.

However, there is also considerable
variation in desires from city to city.
The proportion of respondents who
characterize themselves as living
downtown or elsewhere in the inner
city is generally lower in the newer,
Western cities, but varies from a low of
13% in Edmonton to a high of 32% in
Ottawa. Those two cities also repre-
sent the low and the high with respect
to the proportion of respondents who
would prefer to live downtown or else-
where in the inner city, 11% and 30%
respectively.

The average proportion of respon-
dents characterizing themselves as cur-
rently living in a newer suburb at the
time of the survey varied from a low of
21% in Toronto to a high of 45% in
Edmonton. Preference for living in
newer suburbs in the future ranged
from a low of 26% for Ottawa to a high
of 51% in Edmonton.

The variation in the relative attrac-
tiveness or not of living in various
parts of town, which is shown in Table
5, may be instructive for urban political

_decision-makers and local officials and

planners. Generally, people want to
live where they are now, and the easi-
est explanation for such a preference is
that people tend to like that which is
familiar — inertia. Overall across the
eight cities, however, the ratio of those
who would prefer to live in older sub-
urbs to those who currently live in
such areas is 0.9, while the ratio of
those who would prefer to live in a
new suburb to those who currently do
is 1.1.

The survey data indicate that
Vancouverites are the only large city
Canadians that would on the whole

December 1991 5




Ave. Van.

% %
Total Mentions
Crime/Violence-General 29 29
Economic Development 17 11
Police-Better Quality or More 17 12
Environment/Pollution 14 14
Ethnic/Racial Terrorism 10 10
Public Transit 9 20
Municipal Infrastructure 8 8
Helping Poor/Homeless 7 5
Social Services 7 6
Affordable Housing 6 10
Recycling 6 7
Better Waste/Management 6 5
Source: Angus Reid Group, Urban Canada Study, 1991.

TOP PRIORITIES OF LARGE CITY CANADIANS

Cal. Edm.Wpg. Tor. Oii. Mil. Halifax
Y% B Y% % % % %

22 25 16 42 24 25 14
19 14 16 12 17 29 16
14 15 15 20 12 21 17
14 9 11 15 13 16 10
9 4 7 9 3 18 11
4 6 4 7 7 8 4
5 14 10 3 5 13 6
3 4 3 7 6 16 4
8 11 5 7 8 4 6
3 3 3 9 8 4 3
6 5 6 4 8 6 9
3 12 1 6 6 7 5

Table 6

prefer to live more densely. The ratio
of preference for inner city residence in
the future to current inner city resi-
dence is 1.3 — 30% more
Vancouverites would like to live
downtown or in the inner city than
currently do. Concomitantly, the
ratios for older and newer suburbs
were 0.9. In only two of the other eight
cities, Calgary and Halifax, does the
proportion of respondents wishing to
live in downtown/inner city exceed
the current proportion.

Winnipeg has the downtown/inner
city that people would most like to
leave. The ratio of the proportion who
prefer a downtown/inner city location
to those who currently live in such an
area is 0.6. It appears that most of the
malcontents would like to move to
newer suburbs. Winnipeggers also
gave their downtown the lowest satis-
faction levels among Canada’s major
cities in the Urban Canada Study, 1991.
Two other cities, Edmonton and
Ottawa, also had ratios less than unity.

Toronto was the city whose resi-
dents want to move to the new sub-
urbs in the largest proportions. The
ratio of preference for residence in a
new suburb to the proportion cur-
rently residing in such areas was 1.3.
However, on balance it is the older
suburbs, where a ratio of 0.8 obtains,
that represent the least preferred loca-
tion in the Toronto case. In addition to

6 December 1991

wanting to live outside the built-up
urban area in larger proportions than
any other large city Canadians,
Torontonians want more than other
large city Canadians to live in the
newer suburbs. Again, motives are
subject to interpretation. Is this
because such areas are attractive in
themselves? because jobs are decen-
tralizing? or because respondents are
unhappy with their current housing
situation and believe that they can gain
satisfactory housing only by living dis-
tant from the city centre? Whatever
the explanation or combination of
causes, those who would put a halt to
further suburbanization in Toronto
may have a difficult time in the near
future.

Future Policies amd
Priorities

Respondents were asked, “Out of all
the areas of municipal concern which
we’ve discussed, or others that you
could think of, which one do you feel
should be the top priority?” Twelve
items were mentioned by more than
5% of large city Canadians, and four —
environment/pollution, public transit,
recycling and better waste manage-
ment — are environmental/sustain-
able urban development issues. A
priority for the environment/pollution
received the fourth most frequent

number of mentions, behind crime and
violence, economic development and
the need for better quality police.
Public transportation received the
sixth most frequent mentions by large
city Canadians overall. While the envi-
ronment is fairly high on the list of pri-
orities of large city Canadians, “bread
and butter” issues, chiefly safety and
economic development, currently
dominate the current concerns of
urbanites, as well as their future prior-
ities. The results of the study are nev-
ertheless evidence that the
environment and pollution are of high
secondary concern to large city
Canadians.

The environment ranked third in
Vancouver, Calgary, Winnipeg,
Toronto and Ottawa. It was fifth place
in Halifax, while it was tied for fifth
place in Montreal. It ranked seventh
among all mentions by Edmontonians.
However, better waste management
and disposal received the fourth most
mentions by residents of Edmonton.
While public transit ranked sixth on
the order of priorities of all large city
Canadians, it ranked second in
Vancouver. Table 6 summarizes

- responses by city.

Conclusion

Public opinion, as is perhaps
demonstrated best by the vicissitudes
of political party preference, is fickle
and malleable over time. However, no
matter how variable or how malleable
to media and current events influence,
public opinion nevertheless allows us
to measure where the public is and
what is it's opinion on current issues.

As is shown in the above, the envi-
ronment and sustainability are not cur-
rently uppermost in public priorities.
This says a lot for what has already
been accomplished. It also says a lot
about current preoccupations in
Canada’s large urban centres at the
end of 1991: crime, policing, and traffic
congestion.

However, this tentative analysis of
the Urban Canada Study, 1991, has
only begun to scratch the surface.
Subjecting the data to further analysis
and disaggregation will allow us to
better to understand public opinion,
especially as it has an impact on
achieving sustainable urban develop-
ment.

Jeffrey Patterson
Senior Research Fellow




IUS PUBLICATIONS ON ENVI

5. Michelle Driedger. Commnunity
Involvement in the Site-Selection Process:
A Matter of Citizen Participation-The
Manitoba Hazardous Waste Management
Corporation. 1991. 16 pp. + ii.
$3.00. Student Paper 3.

Although the Manitoba Hazardous
Waste Management Corporation has
expressed a commitment to genuine
public participation in the site selection
process for a hazardous waste man-
agement facility, the reality has fallen
short of this ideal. Driedger points out
that the Corporation has a double stan-
dard for the City of Winnipeg, where
“community” approval is defined in
terms of Council support, and rural
municipalities, where “community” is
defined in terms of individuals living
in the area. She evaluates the
Corporation’s consultative process, at
the time of writing, using Sherry
Arnstein’s ladder of citizen participa-
tion, and concludes that the public par-
ticipation process amounts to
tokenism—citizens may be heard, but
they are not heeded. The report con-
cludes with a recommendation for
change to bring about genuine citizen
participation.

Brijesh Mathur, ed. Perspectives on
Urban Health. 1991. 61 pp. +iv. $12.00.
Health and the Community 2.

This publication contains five papers
on urban health presented at the
Canadian Urban and Housing Studies
Conference held at The University of
Winnipeg in February 1988. The
papers provide an overview of some of
the concepts and issues that have
emerged within the field in recent
years. Papers examine topics such as
how the definition of health has
evolved and how health promotion is
now seen as an important means to
achieving better health; the approaches
to health promotion; the issues in
urban health; the concepts behind the
Healthy Communities project; and the
role which urban planning can play in
achieving the goals of the Healthy
Communities Project.

Mary Ann Beavis, ed. Ethical
Dimensions of Sustainable Development
and Urbanization: Seminar Papers.1990.
148 pp. + iv. $20.00. Occasional Paper
23.

Until very recently, the notion of sus-
tainable development had been
applied mainly to non-urban settings.

From October 1989-April 1990, an
interdisciplinary group of academics,
professionals and students met at The
University of Winnipeg to discuss the
issue of sustainable development and
urbanization as it relates to applied
ethics. Papers presented to the semi-
nar were: “Autonomy, Responsibility,
Self Reliance: Assessing Sustainable
Development in an Urban Context” by
Susan Wismer; “Community Planning
and Sustainable Urban Development”
by Brij Mathur; “The Place of Recycling
in Sustainable Development” by Peter
Miller; “The Rivers of Downtown
Winnipeg—An Environmental
Assessment” by Andy Lockery;
“Sustainable Development and Urban
Policy in Winnipeg” by Phil Wichen;
and “The Responsibility of Urban
Dwellers to Foster Sustainable Rural
Communities” by John Everitt, Robert
Annis and Fred McGuinness. A paper
by Joel Novek and Karen Kampen,
“Hard Copies, Hard Choices: Paper
Pollution in the Information Society” is
also included in the collection.

Brijesh Mathur and Mary Ann Beavis,
eds. Towards Stewardship of Winnipeg's
River Corridors: Conference Proceedings
(Second Winnipeg Rivers Conference).
1990. a pp. $12.00. Occasional Paper 20.

On November 3 — 4, 1989, the Institute
of Urban Studies held its second con-
ference on Winnipeg’s rivers, in
response to the proposal of a
Riverfront Corporation by Manitoba
Urban Affairs. Papers include:
“Environmental Issues in the
Winnipeg River Corridor” by Andy
Lockery; “Issues in Conservation and
Development” by Doug Clark; “A
Bold Vision for Winnipeg’s Rivers” by
Elizabeth Ballantyne; “Uses of
Winnipeg’s River Corridors” by
Wesley Paetkau and Rick Penner;
“Land That is Not Owned: Towards a
Winnipeg Commons” by Ross
Dobson; “Canadian Responses to
Riverbanks: The Special Agency
Approach (Saskatoon’s Meewasin
Valley Authority)” by Kenneth P,
Pontikes; and “The National Capital
Commission: Perspectives on River
Corridor Management in the National
Capital” by Richard Scott.

Barbara J. Lane. The Canadian Healthy
Communities Project: A Conceptual
Model for Winnipeg. 1989. 115 pp.
$17.00. Health and the Community 1.

NMIENTAL

The World Health Organization’s chal-
lenge for Health For All by the Year
2000 has stimulated varied responses
from the developed world; in Canada,
it led to Achieving Health for All: A
Framework for Health Promotion and a
revitalization of Canadian Public
Health. The Canadian Healthy
Communities Project is part of that
response, and offers a way of making
real the concepts of the Framework,

Recognizing the need for a Healthy
Communities model that would pro-
vide operational definitions and delin-
eate responsibilities for project
implementation, IUS facilitated a
Healthy Communitjes Study which
would include a general model, but
with particular reference to Winnipeg,
a study carried out in the 1988 - 89 aca-
demic year while the author was on
sabbatical leave from the University of
Saskatchewan. This report includes
a discussion of the origins and devel-
opment of the “new public health”
and the Healthy Cities/Healthy
Communities Project; a review of
selected projects in the UK, the U.S.
and Canada; an overview of social and
health characteristics of population
subgroups of Winnipeg; and a discus-
sion of organization and decision-mak-
ing in municipal government in the
city. The report presents “The
Winnipeg Model,” a process model
which accommodates the inter-sectoral
collaboration and meaningful public
participation central to the project,
without requiring a restructuring of
existing decision-making processes.

Don Epstein. Uinban Rivers—Expanding
Our Vision: The 1985 Winnipeg Rivers
Conference Sumary. 1986. 25 pp. Sale
price $3.00. Occasional Paper 16.

The first Winnipeg Rivers Conference
sponsored by IUS was held at The
University of Winnipeg, October 1985,
This summary and commentary on the
conference focuses on major problems
and constrains to riverbank and water-
way development, and on various
developmental and organizational
visions for Winnipeg’s rivers, espe-
cially with respect to the redevelop-
ment of the CN East Yards and The
Forks.

TO ORDER, PLEASE USE IUS PUBLI-
CATIONS ORDER FORM PRINTED
IN THIS ISSUE.
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ban Ecology

Urban Ecology, Inc. is a non-profit organization whose
worldwide membership supports and participates in
the development of ecologically healithy and socially
vital cities and towns.

Recent publications:

The First International Ecological City Conference
1990. 128 pp. $6.95 U.S. (Postage $1.50 surface,
$2.50 air)

Ecocity Berkeley: Building Cites for a Healthy Fuiure,
by Richard Register. 1987. 140 pp. $10.95 U.S.
(Postage $2.00 surface, $3.00 air)

Special offer to readers of the IUS Newsleiier:
Membership in Urban Ecology (includes subscription
to the Urban Ecologist, newsletter of Urban Ecology).
AND a copy of both Ecocity Conference 1990- and
Ecocity Berkeley, ALL for the special price of $40.00
U.S. (includes postage and handling). Regular value:
$47.25 U.S.

Send this ad along with your prepaid order to:
Urban Ecology, Inc.,

P.O. Box 10144, Berkeley,
CA 84709, U.S.A.

Third Prairie Conservation
| Endangered Species

orkshop

February 14-16, 1992

Brandon University
andon, Manitoba

Co-Hosted by
Rural Development Institute
nitoba Department of Natural
Resources
and
Manitoba Naturalists Society

Theme:
Integrating Land Use, People &
Endangered Species

This workshop will focus on current action in Prairie conser-
vation. What is being done in Prairie conservation? What can
landowners and urban citizens do to integrate conservation
into use of the land? Come and meet people with similar
interests. Be a part of the action and hear about success sto-
ries such as the planting of hundreds of miles of new field
shelterbelts on the Prairies each year and the planting of per-
manent cover for soil and wildlife conservation.

Comiaci:

The Rural Development Institute, Brandon University,
Brandon, Manitoba R7A 6A9.

Tel. (204) 727-9734 Fax (204) 726-4573.

IUS PUB

LICATIONS ORDER FORM

Intituie of Urban Studies
University of Winnipeg
515 Portage Avenue
Winnipeg, Manitoba
Canada R3B 2E9

Customer Address:

Purchase Order No.

GST Registration No. R108162645 Date:
. Goods &
Quantity Title & Author Amount Services Subtotal
Tax (7%)*
$ $ $
Postage & Handling $3.00 $0.21 . $3.21
TOTAL AMOUNT PAYABLE $ $

TERMS: All orders must he PREPAID by cheque or money order, PAYABLE TO THE INSTITUTE OF URBAN STUDIES, IN CANADIAN

FUNDS ONLY. No Refunds or Exchanges.

*U.S. and other International orders are zero-rated for Goods and Services Tax (GST). U.S. and International orders do not remit GST.







els from 1988 to 2005.%

Urbamn Transportation Sector
Critical to Healthier Air and
Sustainable Development

Reducing the consumption of trans-
portation services, including the use of
intra-urban transportation of people, is
critical to achieving particular targets
with respect to environmental degra-
dation of air in urban regions and more
general targets with respect to sustain-
able development. The urban trans-
port sector, like others, is a complex
one. Adjustment of any number of
supply or demand variables will influ-
ence transport services demand. It is
well established that the demand for
different transportation services is
influenced by household income lev-
els. The price of gasoline, more than
half of which already consists in
Canada of federal and provincial taxes,
also influences final demand. The sup-
ply of public transit services, roads and
parking also influences choice of trans-
portation mode, especially for trips to
work.

The Angus Reid Group’s Urban
Canada Study, 1991, allows urban ana-
lysts to examine the relationship of a
number of factors with the demand for

different modes of transport for trips to
work in the eight cities included in the
national survey. In the following, the
relationship of income and car owner-
ship, and use and the relationship
between use of transport mode to
work and location of work and resi-
dence, are examined for the eight
cities.

Income and Car Ownership
and Use

Household income is one of the
most reliable predictors of both car
ownership and the use of cars for work
trips by large city Canadians. Almost
exactly two thirds of all trips to work in
major Canadian cities are by car.
Fewer than half of work trips (48%) are
by car for households with incomes
less than $30,000 (Table 1), while 77%
of workers from households with
incomes $60,000 and over in 1991 got
to work by car. While the relationship
between use of cars for trips to work
and income obtained in all eight cities,
the absolute proportions varied for the
eight cities. The proportion of those
representing lower income households
taking their cars to work varied from
34% in Ottawa up to 63% for
Edmonton, the centre whose workers

rely most on public transport.
Toronto, where 66% of workers choose
to get to work by car, and Edmonton at
92%, represent the extremes for work-
ers from higher income households.

The strongest relationship between
household income levels and choice of
car for work trips appears to exist in
Winnipeg. While only 38% of workers
from lower income households get to
work by car, as many as 80% of mid-
dle-income workers and 89% of work-
ers from higher income households get
to work by car, including those who
are passengers.

Car ownership in itself may be a
good predictor of the tendency to
choose cars for trips to work. Almost
80% of those owning a car use a car to
get to work, although 17% of those not
owning cars get to work by car (Table
2). Those not owning cars are particu-
larly likely to get to work by public
transit (59%) or by walking or cycling
(20%) (Table 2). However, it is also
true that the perceived need to go to
work and/or to make non-work trips
by car influences the decision to pur-
chase cars, or for many households to
own two or more. The rate of individ-
ual car ownership in Calgary and
Edmonton was 92%, while it was only
75% for Toronto workers.

Table 1

Income
Low (< $30,000)
Middle {($30,000 - $59,999)
High {$60,000 +)

% % % % %

56 63
79 84
86 92
7 0:

Tor Ott Mt  Hfx
% % % %

Car Ownership

Public Transit
Walk or Cycle

Public Transit
Walk or Cycle

59 52 61
20 23 22 16 20

34

Source: Angus Reid Group, Urban Canada Study, 1991, IUS tabulations
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Table 3

All

Transport to Work Mode
Di

Car
Public Transit 37
Walk/Cycle 38

Public Transit 18
Walk/Cycle
{0]]

Public Transit 42
Walk/Cycle

Car
Public Transit 20
Walk/Cycle

Public Transit 44
Walk/Cycle
WOFKAEI

Car
Public Transit 14
Walk/Cycle 8

Car 64
“Public Transit 32
|

Wallk/C

Public Transit 7
Walk/Cycle

Car
Public Transit 40
Walk/Cycle
E);

Public Transit 12
Walk/Cycle 8

11
10

Cal Edm Wpg Tor
% % %

18 36 nil 10
32 28 20 57
50 36 40 32

54 73 72 46
37 22 26 54

3 nil 2 nil

Oti
%

i
22
61

nil

11
12

Ml Hx
% %

37 24
356 33
28 43

nil 26

52 76
45 14

nil 4

Source: Angus Reid Group, Urban Canada Study, 19917, IUS tabulations

Note: Numbers may not add to 100 percent due to rounding and exclusion of "other" and "non-response™ categories.

* Errors from small numbers likely.
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"E‘ﬁ‘@ﬁ@p@ﬁ%ﬂ@ﬂ Behaviowr
and Location of Work

and Home

Both the relationship between home
and work and their location in the
overall urban fabric influence the
choice of mode of transportation to
work (Table 3). Overall, for the eight
cities, the proportion of those working
downtown-37% of total respondents
working outside the home worked
downtown-who get to work by car,
either as a driver or as a passenger,
was less than half (48%), while 78% of
workers not working downtown got to
work by car. While 40% of downtown
workers took public transit to work,
only 12% of those not working down-
town took public transit to work. The
responses indicate that about two-
thirds of all transit trips to work are
trips to downtown.

Auto dependence for those not
working downtown was greatest in
the three Prairie cities, where the pro-
portion of those getting to work by car
ranged from 81% in Winnipeg to 85%
in Edmonton and 86% in Calgary.
Noteworthy, however, was the fact
that 79% of both Montrealers and
Vancouverites not working downtown
got to work by car.

Toronto apparently continues to
live up to its reputation of having one
of North America’s best and most-
used public transit systems. Public
transit use is further boosted as a result
of the very high proportion of workers
indicating that they worked down-
town. Only much smaller Halifax had
a larger proportion of jobs located
downtown—-46% in Halifax and 45% in
Toronto.” Only 38% of those working

downtown got there by car, while 53%
came by public transit.

Montrealers also have access to a
relatively comprehensive, under-
ground public transit system, but pub-
lic transit usage is considerably lower
than in the case of Toronto for two rea-
sons. First, only 30% of respondents
said that they worked downtown.
With 25%, only Edmonton had a
smaller proportion. Secondly, those
Montrealers not working downtown,
79% of whom got to work by car, are
nearly as auto-dependent as their col-
leagues elsewhere in Canada. For
those working downtown, trip to work
mode resembled that for Toronto.

Disaggregation of responses by
place of residence, as well as place of
work, reveals much about the trip to
work modal choices of large-city
Canadians and the dynamics of travel
to work in Canadian cities. For those
both living and working downtown,
the most common mode of travel
(38%) was walking or cycling, ranging
from 32% in Toronto to 61% in Ottawa.
Most of those responding that they
lived in the downtown centre also
worked downtown (64%). Those not
working downtown, like most other
workers, said that they got to work by
car (63% for those living downtown,
compared to an overall average of 78%
for all individuals not working down-
town).

Those respondents characterizing
their residence as elsewhere in the old
inner city were also much more likely
to walk or cycle to work than the aver-
age (19%), ranging from 14% for
Toronto to 36% for Calgary and
Winnipeg, if they worked downtown
(46% versus 37% for all respondents).

Public transit was the most common
mode (42%), ranging from 24% for
Ottawa to 48% for Edmonton. Thirty-
eight percent of downtown workers
said that they got to work by car, rang-
ing from 21% for Winnipeg to 52% for
Edmonton.

Those living in areas they character-
ized as older suburbs exhibited trans-
portation mode behaviours very
similar to the average, including the
fact that trips to work were much more
frequently by public transit (44%) for
those working downtown (38%). For
the 62% working elsewhere than
downtown 77% got to work by car and
14% by public transit.

While those respondents living in
new suburbs and working downtown
(29%) were less likely to get to work by
car (64%) than those working else-
where (87%), the difficulty of provid-
ing adequate public transit service for
so few users is evident. Even in
Toronto, only 26% of respondents indi-
cated that they worked downtown,
and the average (weighted) for the
eight cities was 29%. About 10% of all
transit trips to work are from new sub-
urbs to downtown.

Satisfaction with Public
Transit by Use and

Location of Residence

The provision of public transit is not
generally rated by large-city
Canadians as the best service of their
municipalities. Far from it! About20%
of respondents were dissatisfied with
transit service, while fewer than 12%
were dissatisfied with the overall level
of municipal services, and 32, 30 and

Table 4

Inner City
Older Suburb
New Suburb
Total {(Workers)

Car
Public Transit
Walk/Cycle

17

34 14 23 10
25 15 21 23

Source: Angus Reid Group, Urban Canada Study, 1991, IUS tabulations
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25% were dissatisfied with street main-
tenance, welfare and social services
and snow removal, respectively. It
was reported in Issue No. 1 that the
proportion dissatisfied by city ranged
from a low of 14% in Winnipeg to a
high of 30% in Vancouver. Levels of
satisfaction and dissatisfaction by area
of residence and usual mode of travel
to work were reviewed for this issue
(Table 4).

Transit users were generally slightly
less often dissatisfied than car users
(18% vs. 23%), although this order did
not hold for either Edmonton or
Vancouver. Winnipeg appears to have
the most satisfied users, as only 10%
were dissatisfied. By comparison, 34%
and 23%, respectively, of transit users
in Vancouver and Edmonton were dis-
satisfied.

While those living in new suburbs
tended to be more dissatisfied with
transit service than those living in
other parts of Canada’s large cities,
they were only marginally so.
Residents of the old inner city and
older suburbs were generally least dis-
satisfied with municipal transit ser-
vices.

Conclusion

The responses to the Urban Canada
Study, 1991, confirm much of what at
least a minority of Canadian planners
have understood for some years.
Public transit is not the service which
Canadian municipalities perform best.
They are considerably better in the
minds of large-city Canadians at pro-
viding fire protection, parks and recre-
ation services and public libraries.

The use of environmentally more
friendly modes of travel to work, walk-
ing/cycling or use of public transit,
depends very much, first, on where
one works. Downtown workers are
much more frequent users of public
transit. Second, proximity of home
and work appear to be among the most
important factors in deciding to walk
or cycle to work. Workers living and
working in the downtown centre are
the most likely to walk or cycle to
work. Those living in the older inner
city are also much more likely to walk
or cycle to work. Respondents living
in new suburbs possess a much lower
tendency to take public transit to work,
even when the destination is down-
town with its attendant traffic conges-
tion and high parking fees, and they
hardly ever walk or cycle to work.

The implications of these tendencies
for the design of our cities are pro-

found. Higher densities and greater
proximity of home, and work, given
constant supply characteristics of dif-
ferent transit modes are required if the
choice of mode of travel to work is to
become more environmentally
friendly or healthier. Of course, it is
assumed that altered supply character-
istics, more expensive fuel for cars,
more expensive parking or less of it,
improved and/or cheaper public tran-
sit service, and sole-use bicycle paths
or lanes would influence choice of
mode of travel to work. The data from
the Angus Reid Group study do not
permit the testing of these parameters.

Notes

1. Statistics Canada, National Urban
Air Quality Trends: 1978-1987 (Report
EPS 7/UP/3, May 1990). -

2. Ibid., Table 9.

3. House of Commons, Out of Balance:
The Risks of Irreversible Climate Change
(Ottawa, March 1991, Table F).

4. Richard Gilbert, Activities Related to
the Prevention of Climatic Change in Some
Major Urban Areas of North America
(Toronto: Canadian Urban Institute,
1991).

5. Note: In addition to sampling
error, as well as differences that may
be introduced as a result of respondent
definitions, proportions may vary
from those found in other studies as a
result of variations in the definitions of
geographic units.

Jeffrey Patterson
Senior Research Fellow

psychological dependencies.

ordinator: Victoria Armstrong,.

Car Dependence:
Costs, Causes and Cures

2nd International Conference
on Auto-Free Cities

May 22-24, 1992, University of Toronto, Canada

Hosted by Transportation Options with the support of
Transportation Alternatives in New York City, host of
the 1st International Conference

The automobile: in less than a century it has become one of our most
complex cultural symbols and one of our least sustainable physical and

We are coming to realize why the car is not sustainable: global warming,
increasing bronchial diseases, noise, congestion, road kill, inefficient land
use patterns . . . That's why community workers, politicians, industrial-
ists and environmentalists are grappling with questions like: “How did
we get ourselves into this mess?” and “Where do we go from here?”

The Second International Conference on Auto-Free Cities will bring
together researchers, business people, grassroots activists, transportation
engineers, architects and auto-free visionaries to seek and share local and
global paths to car reduction. It will include practical plans as well as
inspirational visions of a car-free world. Topics will range from the eco-
nomics of car use, to land-use planning, to architecture for a car-free
world, to business opportunities in a car-free world, to transportation
systems planning, to auto-free art, to the role of the car as a cultural icon,
to visual presentations of auto reduction successes in other cities. . . .
Toronto’s costs, causes and cures will be the focus of the final day.

Contact: Transportation Options, 427 Bloor Street W., Suite 205, Toronto,
Ontario, Canada M5S 1X7. Voice or fax (416) 960-0026. Conference co-

Spring 1992 5




ADVERISE IN SUSTAINABLE CITIES
SUPPLEMENT TO THE IUS NEWSLETTER
The Institute of Urban Studies Newsletter now contains the Sustainable Cities supplement, a separate four- to eight-page
newsletter featuring the ongoing research being undertaken at the Institute on how cities can become more environ-

mentally sustainable. The IUS Newsletter is a quarterly distributed free to over 2,200 subscribers in Canada, the United
States and other foreign countries.

Sustainable Cities is an ideal venue for environmental organizations, consultants and busmesses to advertise their events,
services and publications. Rates and deadlines are as follows:

Rates (please include 7% G.5.T. with payment)

Full page $200.00 19 cm X 24.5 cm Half page $100.00 19 cm X 12 cm
Quarter page $ 4500 9cmX12cm Businesscard $ 25.00 5cmX 9cm
Deadlines

Spring issue February 15 Summer issue May 15

Fall issue August 15 Winter issue  November 15

Ad preparation is available gratis. Ads accepted subject to editorial discretion.

SPECIAL OFFER TO PUBLISHERS
Special offer to publishers of titles on environmental issues: At the Editor’s discretion, the Institute of Urban Studies will
publish a quarter-page ad for publications on environmental and related issues in exchange for a free copy of the publication.
Subject to space available.

Contact: Mary Ann Beavis, Editor
Institute of Urban Studies
The University of Winnipeg
515 Portage Avenue
Winnipeg, Manitoba
R3B 2E9

Tel. (204) 786-9851, Fax (204) 786-1824

In justice:
Canada, Minorities and Human Rights

Simon Fraser University at Harbour Centre
Vancouver, British Columbia
April 30-May 2, 1991

Sponsored by the National Association of Japanese Canadians, and the Centre for Canadian Studies, Simon Fraser
University with the support of the Japanese Canadian Redress Foundation.

During times of national crisis, governments have historically focused on specific minority groups as one
aspect of maintaining the security of Canada. A number of affected ethnic minority groups have expressed a
strong need to reclaim their history by seeing the injustices of the past acknowledged and to work toward positive
legislative and policy safeguards to prevent future injustices. Governments and agencies meanwhile struggle to
find ways of avoiding repetitions of the past. This national conference addresses: past treatment of minorities dur-
ing national crisis; the use and abuse of emergency laws and powers, and the impact on the human rights of
minority groups; proposals for legislative and operational safeguards to maintain the rights of minority Canadians
during periods of national crisis. This conference also celebrates the rich body of literature, drama and poetry
based on personal experiences.

Contact: Public Policy Programs, Continuing Studies, Simon Fraser University, Burnaby, BC V5A 156.
Tel. (604)291-4940, Fax (604)291-3852.
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URBAN STREAM DEGRADATION:
FIVE PRAIRIE CITIES

Jeffrey Patterson
Senior Research Fellow
Institute of Urban Studies

Research being undertaken at the
Institute of. Urban Studies as part of its
research related to sustainable urban develop-
ment has as its objective the investigation of
ways and means of improving the quality of
the urban environment and of urban living
for this and future generations. The focus of
this research is the primary urban areas in
Canada’s Prairie region, which Canada’s
State of the Environment Report labels
“one of the most endangered natural habitats
in Canada.” The ecology of the Prairie grass-
lands region renders its streams and rivers
one of the most vulnerable subsystems of the
larger ecosystem. The focus of this issue of
Sustainable Cities is degradation of surface
water quality in and around the five primary
urban centres: Calgary, Edmonton, Regina,
Saskatoon and Winnipeg.

Prairie Cities and the

Prairie Ecozone
Grasslands occur where the climate is
—tooaridfordforestdevelopment; it=
able for dense growth of smaller plants.
Canada’s Prairie grasslands, an exten-
sion of a larger ecozone occupying much
of the centre of the North American con-
tinent and bounded on the West by the
Rocky Mountains, on the North by
boreal plains, on the East by boreal
shield and on the South by the interna-
tional frontier and the main body of the
continentalzgrasslands, occupy about
500,000 km?, 27% of the provinces of
Alberta, Saskatchewan and Manitoba
and 5% of Canada’s total area.

In 1986, almost 87% (45.4 million ha)
of the Prairie grassland’s total 52.2 mil-
lion hectares was in farmland, and this
farmland accounted for over 82% of the

River basins within the prairie grasslands region

ALBERTA

SASKATCHEWAN

MANITOBA

MONTANA NO
1 North Saskatchewan 4 Oldman 7 Batlle 10 Souris e
2 Red Deer 5 South Saskatchewan 8 Qu'Appelle 11 _Red
3 Bow_ 6 Saskatchewan 9 Assiniboine 12 Missouri

AN\ Prairie grasslands region

~"\ Riverbasin

Source: Environment Canada. Infand Waters Directorate, Western and Northern Region, Regina.

total farmland in the three Prairie
i and 67% of total farmland in-
Canada.! In 1991, the ecozone was also
home to over 86% (4 million) of the
Prairie provinces’ 4.6 million people.
Despite the traditional rural resource
and population base, the Prairie grass-
lands have also become predominately
urban, and urban areas continue to grow
in population even while rural popula-
tion decreases. The five census
metropolitan areas (CM As) contained
over 2.6 million people in 1991, 66% of
the Prairie grassland total and 5% more
than for Canada as a whole. The 1991
census shows an 8% growth in the popu-
lation of the five CMAs from 1986 and a
decrease of 3,000 population in the
remainder of the three provinces.

Water Resources and

Resource Use

Shielded by the Rocky Mountains
from water-producing winds from the
Pacific, the Prairie grasslands are charac-
terized by a climate that is semiarid, with
short, hot summers, long, cold winters,
low levels of precipitation and high
evaporation. Total average precipitation
for the five cities ranges from a low of
349 mm for Saskatoon to a high of 526
mm for Winnipeg, and the average for
the five cities &%% mm) is slightly less
than half of that for the five main cities in
the Windsor-Quebec corridor of central
Canada (875 mm) and slightly over 30%
of that received by the four capital cities
of the Atlantic provinces (1,404 mm).2

The Prairie grasslands are essentially
drained by two river systems, the




Saskatchewan with a total Canadian
drainage area of 405,000 km? and the
Red with a total Canadian drainage area
of 186,000 km2, and the five primary
cities are located on streams in these
basins. Both rivers flow into Lake
Winnipeg, which drains into Hudson'’s
Bay by way of the Nelson River. Owing
to their different origins, the rivers of the
two basins possess somewhat different
characteristics. The headwaters of the
Bow and the Oldman, which converge
to form the South Saskatchewan, and the
North Saskatchewan, rise in the eastern
slopes of the Rocky Mountains, which
contribute about 70% of the mean annual
flow at The Pas, Manitoba. Only 7% is
contributed by the grasslands region in
Saskatchewan and Alberta® The combi-
nation of low rain and snow fall, high

evaporation and rolling, poorly drained
land results in very low runoff from the
Prairie grasslands. The Red River basin
drains an area of approximately 126,000
km? in Saskatchewan, over 40% of the
basin total, but Saskatchewan waters
contribute only 9% of the total flow in the
Red River at Lockport near Lake
Winnipeg.4 All told and despite their
total drainage basins of over 715,000
km?2, the Red and North and South
Saskatchewan Rivers contribute less
than 30% of the waters received by Lake
Winnipeg and less than 2% of total flow
into Hudson’s Bay. '
The characteristics of the soils and
agricultural activity in the Prairie grass-
lands critically affect surface water qual-
ity even in the absence of further
degradation as the streams flow through

the primary Prairie urban centres.
Waters originating in or flowing across
the Prairies pick up large quantities of
nutrients, metals, minerals, saltsand sed-
iments relative to waters in mountains.
Nutrients such as nitrogen and phos-
phorus are naturally abundant in Prairie
soils and naturally lead to eutrophication
of lakes and even the rivers themselves,
characterized by the growth of macro-
phytes (aquatic weeds), odours, cloudy
water and oxygen depletion. Inaddition
to transforming the Prairie grasslands by
placing about two thirds of them into
cropland and summer fallow area,
humans have applied ever more nutri-
ents to Prairie soils. Between 1971 and
1986, the application of nitrogen from
animal and ‘commercial fertilizer
increased by almost 200% to 1,082,000

TABLE 1: STREAM FLOW AND 1981 AND PROJECTED 2011
WATER WITHDRAWAL AND CONSUMPTION
Assiniboine -‘N‘pftﬁ'f' Ll outh - . Total
Red Saskatchewan'. | Saskatchewan “Canada

Flow {millions m®/yr)

Reliable (Low: 19yr/20) 497 5,046 4,636 10,179 | 2,392,186

Mean 1,563 7.380 7,637 16,470 | 3,315,625
Withdrawal

{millions m®/yr)

Municipal 155 132 264 838 4,263

Rural Residential 21 17 20 58 347
~ Agriculture 188 94 1,963 2,245 3,125

Mining 14 b5 8 77 648

Manufacturing 24 90 121 235 10,201

Thermal Electric 610 1,018 202 1,830 19,281

Total 1,012 1,405 2,578 4,995 37,864
Consumption 207 154 1,680 2,041 3,906

% of Flow 41.6 3.0 36.2 20.0 0.2
Est. 2011 Withdrawals

Low 1,354 2,041 2,601 5,996 47,738

High 2,284 3,267 6,058 11,609 84,039

Source: P.H. Pearce et al., Components of Change, Final Report, inquiry on Federal Water Policy, September 1985. Ottawa:
Environment Canada, Tables 3.2, 4.1, 4.6.
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tonnes, and the application of phospho-
rus increased by almost 150% to 563,000
tonnes.> Animal manures supplied 66%
of the total in 1971, but had decreased to
22% by 1986. The quality of Prairie
streams is also adversely affected by the
increasing use of insecticides. Between
1970 and 1985, constant dollar expendi-
tures per hectare of cropland increased
by 856%. It may be fortunate that runoff
on the Prairies is low. A portion of the
added nutrients does nevertheless find
its way into Prairie streams.

Prairie grasslands water systems have
been extensively modified and inten-
sively developed. Virtually every major
river has been dammed to provide water
during drought and to prevent flooding
during peak flows. Twenty-one dams
have been built in the Saskatchewan and
Red River systems. In addition to
spreading flows out over a longer period
of time and providing more secure sup-
plies of water, the dams may also be ben-
eficial to the extent that they trap
scdiments, increasing the clarity of
streams, and oxygenate waters flowing
over them. There are also some harmful
effects. Dams also trap contaminated
sediments, and evaporation from Prairie
reservoirs represents 23% of the total
consumption of an increasingly scarce
resource.b  As well, it is estimated that
110,000 of the 149,000 farms on the
Prairies have dugouts to capture spring
runoff before it flows into larger streams.
In dry years many of these dugouts are
filled by water pumped from lakes and
streams. ,

Water use for agriculture has the
greatest effect on the overall water
resources of the Prairie grasslands.
Agriculture can be practised in parts of
the Prairies only because of irrigation.

5% of total reliable flows in the Prairie
grassland region. '

Prairie cities appear to be fairly typical
of other Canadian municipalities. While
their population comprised about 18% of
that served by Canadian municipal
water utilities in 1981, they took about
20% of total water withdrawn by munic-
ipalities in Canada. 8

Prairie Cities and Water

Resources and Uses ,
The five prirnary cities (Edmonton,
Calgary, Regina, Saskatoon and
Winnipeg) existin an ecologically fragile
region.
region is undoubtedly the nearly total
dedication of the Prairie grasslands to
farinland and farming practices, the
Prairie cities comprise t%\f: second most
critical stress on the resources of the
region, and the main resources upon
which stress is placed the same water
resources that are also burdened by agri-
cultural practices and consumption tor
farm irrigation.
Municipalities adversely affect the
uality of river waters principally with
their wastewater effluent and almost
universally untreated runoff. The collec-

tion and treatment of wastewater begins’

with the connection of toilets and other
wastewater generators to municipal
sewer systems. Toilet water, often char-
acterized as “blackwater” by municipal
engineers, accounts for one third of total
domestic wastewater, one half of organic
solids, 75% of nitrogen, 20% of phospho-
rus and all of the faecal coliforms in
wastewater. The other two thirds of
domestic discharge is usually character-
ized as “grey water.” Again, owing in

art to the fragility of the Prairie grass-
and ecosystem, municipal sewer sys-
tems in the Prairies tend to serve larger
proportions of urban.residents than in
other parts of Canada, ranging from 95%

hile the main stress in the

" the ni

vary considerably in the extent to which
they treat effluent, characterized as pri-
mary, secondary and tertiary treatment.
Tertiary treatment involves the removal
or neutralization of microbiological
organisms and the removal of nutrients
from sewage treatment. Between 1983
and 1989, the proportion of population
served by tertiary treatment facilities in
the Prairie grassland’s 12 census agglom-
erations increased from 8% to 32%.11
The Environmental Protection Agenc
(EPA) in the U.S.A. now requires that aﬁ
sewage effluent be subjected to tertiary
treatment, and the meeting of this
reqlxzxirement by the North Dakota cities
of Fargo and Grand Forks has been
instrumental in upgrading the quality of
the Red River entering Manitoba at
Emerson to generally acceptable levels.
As well, and as part of a commitment to
improve water quality in the Great Lakes
by both the US.A. and Canada, Ontario
now requires municipalities on the Great
Lakes to subject sewage effluent to ter-
ﬁa?/ treatment. -

n addition-to the quantity, which
usually varies by size of city, and quality
of sewage effluent, societ}?’s concern for
for a response to adverse qual-
ity of wastewater and stormwater efflu-
ent will be tempered by the impact of the
effluent on the receiving waters, which
depends in part on their quantity and
flow, and by the use which society
makes or wishes to make of those
receiveing waters.

Underlying the principle of sustain-
able development is the notion that deci-
sion-making, including urban planning,
should simultaneously consider the
ecosystem and the economy and their
relationship to one another. Economic
development projects and programs
should not be undertaken if their envi-
ronmental impact is significant.
Although this principle does not contain
formulae for undertaking the necessary

. : PR N a4t
accountingeecaletdations,a-benefit/cost

Whileonly-24%of farrriand i iTrigated,

irrigation accounts for 46% of all water
withdrawal and 85% of total water con-
sumption on' the Prairic.” Table 1 sum-
marizes water withdrawal and
consumption for the three main river
basins of the Prairies. Mostly as a result
of agricultural use, the Prairies account
for 52% of Canada’s total water con-
sumption, although Prairie rivers
account for only 0.4% of reliable
Canadian stream flows. Consumption
accounts for 20% of reliable flows
throughout the Prairies: 36% in the
South Saskatchewan basin; only 3% in
the North Saskatchewan basin; and a
high of 42% in the Assiniboine-Red
basin. While consumption in the Red
River basin is only 10% of the Prairie
total, the ratio of consumption to flows is
so high because the basin contains only

in Manitoba to over 99% in both

Saskatchewan and Alberta. The
Canadian average in 1982 was 85%.”
Sewage effluent contributes nutrients
that add to the natural eutrophication
process that is already intensified as a
result of the application of animal and
commercial fertilizers and insecticides
for agricultural purposes. Sewage efflu-
ent can also cause the bacteriological
quality of surface waters to deteriorate
and adversely affect their recreation
potential,

Effluent from local sewers generall
flows to a sewage treatment plant or poi-
lution control centres (PCCs) through
interceptor sewers. The pro?ortion of
dwellings served by sewers also served
by PCCs in the Prairie provinces ranges
from 99.7% in Manitoba to 100% in both
Saskatchewan and Alberta, although it
was only 67% for all of Canada in 1982.10

Municipal sewage treatment systems

calculus is nevertheless implied. Also
implied in the case of effluent mitigation
decisions is the notion that the current
and future uses of the receiving bodies of
water are a factor in any decisions.

Water quality control in Canada gen-
erally lies within provincial jurisdiction.
The traditional response of Canadian
provinces, a response that is shared with
most other jurisdictions, has been to reg-
ulate the quality of sewage effluent. The
object of this regulation has generally
been to seck the highest qualit{lpossible,
although the speed with which
provinces have required municipalities
to meet this objective has often been tem-
pered by the cost and fiscal burden on
municipalities.

This approach is typified by the EPA
in the U.é.) . The EPA’s overall objective
has been the achievement of zero con-
taminated discharge of sewage effluent
by municipalities. By imposing a stan-
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~ TABLE 2: HISTOR

Y OF SEWAGE TREATME

secoN@iAnv Dnen.
Calgary 1931 1968 1981-83 1981-83 1981-83
Edmonton — 1916 Planned Planned Planned
Regina 1900 1914 1974 1974 1974
Saskatoon 1945 Planned 1983 X 1983
Winnipeg 1939 1966 X X X

X indicates no planned deadline.

\

Sources: Environment Canada, The State of Canada’s Environment, 1991, Figure 17.13; and Charles S. Conyet.te, A Review
of Wastewater Treatment Systems, Processes and Water Industry Management Plans: Their Potential Application to the Red
and Assinfboine Rivers, 1991, Winnipeg: Manitoba Environment, p.'26.

dard of 200 faecal coliforms/100 mL of
water as measured in the receiving body
of water, the EPA implicitly allows for
the qualit?r of effluent to vary according
to the volume of receiving water. The
. EPA’s approach and standard are based
on the notion that no municipality
should have to receive contaminated
waters as a result of the actions of
another user.

In the Prairies, the provinces of
Alberta and Saskatchewan have gener-
ally a%plied the EPA standards and
methods, but have generally relied on
negotiation to obtain compliance from
municipalities, certainly the larger ones.
The waters of both provinces are regu-
lated by standards of the Prairie Water
Resources Board (PWRB) as those
waters traverse provincial boundaries.
Both provinces and the PWRB now use
the EPA standards, although there is

Following public hearings, the
Commission makes recommendations

to the Minister of the Environment, and

the Minister makes the decision regard-
ing the granting of the licence and/or
any conditions that may be imposed. In
deciding precisely what to recommend
to the minister, the Commission is
required to consider the uses of the
receiving waters. While the EPA stan-
dard is accepted for waters that will be
used for primary (body contact) recre-
ation, Manitoba Environment has devel-
oped other standards for waters having
other uses: domestic consumption;

-aquatic life and wildlife (2 classes);

industrial consumption; agricultural
consumption (3 classes); and secondary
recreation.’? While practices in Alberta
and Saskatchewan are also subject to
regulation by the PWRB, Manitoba’s

practices are not as influenced by the

multiple of effluent most of the time
(2.75x for Winnipeg), but it was usually
decided that the cost of designing a treat-
ment system that would handle all flows
even during major rains and storms

* would be prohibitive, certainly relative

to the benefits received. Consequen ﬂ?/,
these interceptor sewers are usually
designed to accommodate a multiple of
what is termed “dry water flow” (DWEF),
During wet periods, only a portion of the
effluent is directed to treatment plants.
The remainder of wet water flow
is allowed to “overflow” the interceptors
directly into rivers. " I
Approximately 52% of the population
of W?rgu is se¥ved by comg?r?ed sew-
ers. A much smaller, but significant pro-
gortion is served by combined sewers in
dmonton, while g o of the population
of Regina continues to be served by com-
bined sewers.!3 Neither Calgary nor

some concern that the standard for faecal
coliforms is not stringent enough, espe-
cially given the knowledge that a stan-
dar({ o%ll(X) FC/100 mL is applied in the
European Economic Community. There
are very few studies of the actual risk
associated with body contact with
waters of various qualities (none of
which this author is aware in Canada),
and the EPA standard accepts the notion
that some risk is tolerable by society and
that the benefits of treating sewage efflu-
ent beyond a certain standard likely do
not justify the costs.

Manitoba followed the same
approach, but deviated in a major way in
1857. Beginning in 1990, municipalities,
including Winnipeg, have been required
to apply to the Clean Environment
Commission for licences to release efflu-
ent into the province’s streams.
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Board. Manitoba waters seldom flow to
another jurisdiction.

Table 2 indicates the history of
sewage treatment practices and current
plans for the five primary Prairie cities.

A major persistent source of river con-
tamination in two of the primary Prairie
cities-Edmonton and Winnipeg-is the
extent of combined sewers in the older
parts of the cities. Standard practice

rior to the 1950s in most parts of
nada was not to build separate sewer
systems for wastewater and stormwater.
hese older areas are consequently
served by “combined” sewers, and
retrofitting was required to direct the
effluent in them to sewage treatment
plants as treatment became the new
norm. Retrofitted interceptor sewers
that directed effluent to PCCs were usu-
ally designed to accommodate a specific

Saskatoon have areas that continue to be
served by combined sewers, It is esti-
mated that one result of the 30-50 wet
water events that occur annually in
Winnipeg is that approximately 45% of
all wastewater and 65% of all blackwater
receives no treatment whatsoever, and
in the absence of other mitigating
actions, would continue to escape treat-
ment in any upgraded treatment facili-
ties.!4 Other cities with large areas still
served by combined sewers are making
lans for their gradual replacement.
th Ottawa and Vancouver, where 15%
and 19% respectively of the population
are served by combined sewers, plan to
replace 1% annually. Other major
Central and Eastern Canadian cities
have problems stemming from com-
bined sewers on a scale similar to that
observed in Winnipeg,




River Characteristics of
the Five Cities ‘

Table 3 summarizes historical and
current flow data for the five prima
Prairie cities, including reliable (level
exceeded 19 of 20 years) and average
flows historically and for the decade of
the 1980s. The data show the greater
dependability of flows in cities in Alberta
near headwaters in the Rocky
Mountains. Reliable flows are approxi-
mately 80% of average flows for both the
short and long term. Summer flows, crit-
ical in the case of recreation use, are also
higher relative to average flows in the
basins of the North and South
Saskatchewan Rivers, reflecting moun-
tain snow and ice melt in June and July.
Each of the five cities experienced
decreased stream flows in the 1980s.
These decreases have had their largest
impact on the downstream cities.

River Uses and Human
Impact in the Five Cities

As was indicated above, there is some
lack of consistency in the approaches of
the three Prairie provinces regarding the
standards that should be applied and the
requirements to make sending waters as
free of contamination as waters received
that should be imposed on municipali-
ties.1> Table 4 summarizes the impact of

the five primary Prairie cities on the
streams that flow through them.

While the practice with respect to
treatment of sewage effliient is critical to
the quality of water sent to communities
downstream from these primary cities,
the characteristics of the sewer system
itself are also critical. For instance, cur-
rent practice is to build two
sewer /drainage systems in urban areas,
one for wastewater and the other for
stormwater. Current practice is not to
treat stormwater, although more recent
analysis has found that stormwater is
often a major source of surface water
contamination, especially of heavy met-
als. The EPA in the U.S.A. now requires
treatment of stormwater. Since the early

1960s, partly motivated by the desire to .

reduce servicing costs, Prairie cities have
increasingly relied on stormwater reten-
tion ponds to reduce contamination
from this source, .

Calgary. The Bow River, which is
joined by the Elbow at Calgary, is the
second smallest of the streams serving
the five cities. However, its location near
the Rocky Mountain headwaters near
Lake Louise has provided the city with a
reliable flow of pristine waters equal to
about 80% of annual average flows.
Flows through Calgary have also been
regulated since 1913. While flows
decreased in the 1980s, they
remained at over 90% of their historical
levels, and reliable flow seems to have

_as the poEulari

still.

been.unaffected. Average summer
flows are about twice the annual aver-
age.
geNotwithstanding that sewage treat-
ment was not commenced at all until
during the 1930s, the impact of Calgary
on the quality of water in the Bow River
has always been of concern to both
Calgarians and Albertans. This concern
likely explains the considerable efforts
that resulted in the completion of tertiary
treatment facilities in the 1980s. Calgary
is not affected by combined sewers.
Surveys undertaken in the late 1980s
showed that over 111,000 people, 91% of
them Calgarians, participated in water-
based recreation on an annual basis and
that another 185,000 people participated
in land-based recreation in parks adja-
cent to the Bow River, most frequently
walking, jogging and biking. The value
of recreation benefits was estimated at
almost $12 million in 1987.16 Fishing
was the most common form of water-
based recreation, and almost oné fourth
of benefits resulted from spending by
ided anglers in the Bow’s cold waters,
alf from elsewhere in Alberta and half
from the United States and elsewhere in
Canada. Water-based recreation, as well
of land-based recre-
ation in the parks near the Bow likely
contributed to Cal%ary’ s current plan for
its river valleys./ Three provincial
Egrks adjoin the Bow in or below

lgary.

TABLE 3: STREAM FLOW DATA FOR FIVE PRAIRIE CITIES FLOWS (M?/S)
Long-Term 1981-1990 | Low | Summer
' RN S Month | . Ava..
Reliable’ | # o
Calgary (Bow) 66 91 67 84 44 184
Edmonton
(North Saskatchewan) 148 214 167 205 58 471
Regina
{(Wascana Creek)
Saskatoon
{South Saskatchewan)? 71 187 65 122 424 370
Winnipeg (Red)® 63 205 60 162 46 214

TTow: 139720 yrs.

? Low.

3 Estimated uncontrolied.
* Regulated,

5 Lockport. Assumes historical flows across border at Emerson, Manitoba, and in Assiniboine River.
Source: Environment Canada, Historical Streamflow Summary: Alberta; Manitoba; Saskatchewan.
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Annuel Averages (per L. or 100 mi)
City/River/Location Dlllt:;lvod Turbidhv‘ T'otal Focll Ammonia Total Dissolved Flow
Oxygen | {(02073L)' | Coliforms | Coliforme s | Nitrogen Phosphorus 2
(081026 | (NTU) | (36001L)" | (38011L)' | (BOBLOSLY | 7g02)t | (16103L03F’ [ M/
1. Calgary/Bow River
A. 1980-1982
1. Bowness (Western city boundary) na na 109 33 <.01 .05 .004 92
2, Stier’s Ranch (Southeastern city bound.) na na <2400 <2400 ' .38 1.19 169 na
3. Carseland Dam na na <2400 1760 " .45 .82 147 1852
B. 1983-1988 (After Facility Upgrading)
1. Bowness 11.3? na 14 2 .09 282 .003 71
2. Stier’s Ranch 12.0 na 5400 5§20 .88 1.420 018 na
3. Carseland Dam 11.3 na 700 113 .28 1.270 020 79
2. Edmonton/North Saskatchewan River .
A. 1970-1977
1. Waskatenau Bridge na na 5512 1547 na na na 192
B. 1985-1989 )
1. Devon (West of Edmonton) 10.0 12.5 272 5 .008 .18 004 na
2. .5 km above Sturgeon River 7.7 na na 3683 na na - na 198
3. Waskatenau Bridge 9.9 15.0 7847 36580 A7 1.10 .069 na
4, Pakan Bridge 9.9 8.0 na 382 na 1.13 068 na
5. Lea Park 10.5 16.6 4371 172 .08 .825 .054 na
3. Ragina/Wascana Cr./Qu’Appeile River
A. 1991-1992
1. Wascana Cr./Albert Street 8.0 7.2 20 20 na na .43 na
2. Wascana Cr. abova Qu’Appelle River 8.5 12.4 181 115 .08 42 .48 2
3. Qu’Appetile Cr. above Wascana Cr. 8.6 8.7 52 27 .04 .20 .27 na
4. Qu’Appelle River/Lumsden 7.7 13.0 70 41 2 .38 .30 na
5. Qu’Appelle River/Pasqua Laka 8.0 5.5 8 14 .12 na .22 na
4. Winnipeg/Red River
A, 1983
1. Emerson 9.7 72.4 18 5 14 43 12 123
2. South Floodway na 72.9 na 38 109 na .34 na
3. North Penimeter na 52.2 ne 7493 080 na .32 . na
4, Lockport na 41,7 na 1720 .105 na .27 225
B. 1987-1983
1. South Floodway na 39.9 na 48 .1056 6.56 .24 na
2. North Perimaeter na 32.1 na 9298 336 2.41 37 na
3. Lockport na 27.4 na 3061 332 2.30 .33 118
NOTES:
1. NAQUADAT Code
2, 1981 only
3. 1885 only
80URCES:

1.  A.J. Posiek An Evelustion of Nutrients and Biological Conditions in the Bow River, 1936-1988.

2. Alberta Environment, Water Qusiity Dsta, 1905-1989 Synoptic Services.
3. City of Regina, Public Works Department.
4.  Maenitoba Environment,
Primary concern with respect to river ~ Bow River below Calgary were almost  the early 1980s. Table 4 shows that the

water quality has been aimed at the

rowth of macrophytes downstream
rom Calgary and their interference with
both agricultural and recreational use.
Studies in the 1970s had shown that the
presence of dissolved nutrients in the
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entirely biological in nature and emitted
by Ca?éary’ s two PCCs. A total of $117
million ($167 million in $1991 constant),
$32 million of it allotted to the installa-
tion of phosphorus removal facilities,
was invested in treatment upgrading in

presence of dissolved phosphorus and
nitrogen in Bow River sampﬁ)es some 23
km downstream from Cal a?/s eastern
boundary decrcased by E§5 o and 23%
respectively in the three years following
the upgrading of treatment. Concerns




regarding the microbiological quality of
th% Bow%{iver remain. gepe?\dintgyon
river flows, data indicate that annual
average concentrations of coliforms and
faecal coliforms may be considerabl
above Alberta Environment’s standards
and about equal to those for secondary
recreation for Manitoba Environment at
the sampling site. Sites further from
Calgary generally evidence acceptable
leve%s. :

Edmonton. The North Saskatchewan
River at Edmonton is the largest of the
five streams flowing through a major
urban centre, and it appears to have
experienced the smallest decrease in
flows during the 1980s. Reliable flows
are almost 80% of average flows, and
average summer flows are about 2.2
times average flows of 214 m3/s.

While located a considerably further
distance from its headwaters than is
Calgary, the North Saskatchewan River
is of nearly pristine quality as it reaches
Edmonton, and it is these waters from
which the city draws its fresh water sup-
plies. Degradation of surface water qual-
ity downstream of Edmonton occurs
almost entirely as a result of contamina-
tion as the North Saskatchewan flows
through Edmonton. As can be seen in
Table 4, the river picks up considerable
loadings of nutrients and faecal col-
iforms in Edmonton and these remain at
the monitoring station at Pakan. The
annual average number of faecal col-
iforms was far above provincial stan-
dards in the carly 1980s, although below
numbers recorded in the 1970s. E%\/Ionthly
data indicate that this may also be the
case in one or more summer months,
although concentrations are less than
average in summer as a result of moun-
tain snow and ice melt. While Alberta
Environment no longer maintains moni-
toring stations closer to Edmonton, data
for ‘the monitoring station at
Waskatenau during the 1970s indicate
that concentrations may easily be five
times as great as at Pakan immediately

effluent, was not a consideration in the
choice of a site for, Saskatchewan’s capi-
tal city. Nor has squandering water
resources ever been a lixury that could
be tolerated even for a few years. As
well, the Qu’Appelle River into which
the city’s only stream, Wascana Creek,
flows a short distance downstream is
both a major provincial recreational
resource and a typical river of Prairie ori-
gins, already prone to eutrophication
and with a relatively small volume of
water. Consequently, Regina was the
first Prairie city to undertake even pri-
malal sewage treatment, and in the mid-
970s it was also the first to complete
tertiary treatment facilities. The city con-
tinues to be concerned with the qualit?/
of effluent, and there are plans for still
further improverment in the city’s
sewage treatment facilities that are pro-
jected to cost $70 million. ‘
Saskatoon. The South Saskatchewan
River at Saskatoon evidences consider-
able annual variation in flow with reli-
able flows less than half the average. It
also had the largest decrease in flow in
the 1980s: 35%. Low flow was over 10%
less than during the dry years of the
1930s. The South Saskatchewan is
formed in Southern Alberta by the con-
fluence of the Bow and Oldman Rivers,
and it is these that have been used exten-

sively to irrigate farmland. Further.

decreases as a result of irrigation are
anticipated in the future, although for
the time being, summer flows continue
to approximate twice the annual aver-
a N .
Saskatoon had intended to emulate
Regina in commencia? sewage treat-
ment prior to World War I, but events
transpired in such a way that the city
was not motivated to construct its first
sewage lagoons until the downstream
municipality of Cory obtained a court
injunction against dumping raw effluent
into the river during World War I In
1945, Saskatoon became the last of the
five cities to initiate primar'y treatment.

" believed to be the source of 59

in Saskatchewan. The Manitoba govern-
ment is currently considering proposals
to divert 6% of the flows in the
Assiniboine River to dry areas in the
Southwestern part of the province. As
well, about 45% of the total flow below
Winnipeg comes from the U.S5.A., and
treaty rights would allow this to be
reduced by half, or 23% of historic flows.
Reliable flows under Canadian control
are probably 25% less than those actually
experienced. Because Prairie thaws
occur earlier than those in the moun-
tains, summer flows in the Red River
approximate the annual average.

As can be seen in Table 4, while the
Red River is relatively saturated with
nutrients as it enters Canada from the
US.A,, itis relatively free of microbiolog-
ical organisms, considerable progress
having been made with effluent treat-
ment in North Dakota municipalities in
the 1970s and 1980s. Considerable fur-
ther nutrient loading occurs as a result of
effluent flowing from Winnipeg,and the
concentration of faecal coliforms origi-
nating in Winnipeg makes the Red River
below Winnipeg the most degraded in
the Prairie grasslands region. ile the
Red is the source of only 6% of the total
water flowing into Lake Wirmigeg, it is

b of the
dissolved phosphorus and 33% of its dis-
solved nitrogen.18 Concern about the
impact of sewage effluent from
Winnipeg on this important tourist
resort and cottage areca has been
expressed. Faecal coliform numbers
emanating from Winnipeg effluent are

cater than in any similar body of water
in the Prairie region, and they increased
by almost 80% from 1983 to 1987-89,
undoubtedly due in part to an almost
50% decrease in average annual flow in
the late 1980s.

The demand for recreational use of
the Red River is relatively intense.
Boating and water skiing are common,
and the number of boat and shore .
fang‘lers—over 60,000 am:ual‘ly, especiz'illy
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Edmonton initiated secondary treat-
ment processes in 1916 and has since
made only marginal improvements to its
scwage treatment capability. The vol-
ume of water in the North
Saskatchewan—about twice that of the
Bow-has likely made it possible for both
the city and the province not to consider
the situation critical. Lower demand for
recreational use may also be a factor. As
well, carlier data indicate that the situa-
tion was not worsening and may have
been improving, However, facilities for
nutrient and ammonia reduction and for
microbiological disinfection are now
planned for completion by 1998 at a cost
of $55 million. Alberta Environment
may also require that Edmonton begin
treating stormwater and reduce or elimi-
nate overflows from combined sewers.

Regina. Drainage, especially the pres-
ence of a stream in which to flow waste

operation, was opened in 1971, Ttisalso
equipped with a microbiological disin-
fection process, and limited nutrient
removaF rocesses were added in the
early 1980s. Secondary treatment pro-
cesses are planned, and anticipated to be
in place by 1995 at a capital cost of $40
million.

Winnipeg. While the Red River at
Winnipeg has the lar%est geographical
basin of any of the five streams, its
extreme variability and reliable
flow-less than a third of average
flows—of 60 m3/s makes it the smallest
of the four rivers. The Red has been less
affected by irrigation uses than the South
Saskatchewan, but this may not always
be the case. Flows from the Souris River,
alrcady 40% less than the historic aver-
age during the 1980s, are expected to
decrease further as a result of construc-
tion of the Rafferty and Alameda dams

downstream from Winnipeg, and Lake
Winnipeg-makes recreation on the
Red almost as valuable to Manitobans
as the Bow is to Albertans.!? In addition,
the Red River is used as a source of
drinking water by the downstream Ci
of Selkirk and for vegetable and fruit irr-
gation. A recent survey of over 800
respondents indicated that 30% of
Winnipeggers had undertaken at least
one activity on their rivers, 60% had
walked or cycled on the banks, and 67%
wanted to make recreational use of the
rivers. Sixty percent said that they were
concerned by Winnipeg’s pollution of its
rivers,

The oldest major city in the Prairie
region, Winnipeg suffers from having
been built prior to the development of
modern sewer construction and sewage
treatment techniques, as well as from
being on a major river with relatively
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low reliable flow. In addition, Winnipeg
may have been less motivated to concern
itself with surface water quality as a
result of obtaining its fresh water sup-
glies from Shoal Lake on the Manitoba-
ntario border in the Winnipeg River
basin, since 1919, Primary treatment
was commenced in 1939 followin
numerous complaints of odours, an
secondary treatment began in 1966.

While there are no current plans to

upgrade treatment, contingen lans
ageglgeing drafted in the evgentct}l,\gt the
City is eventually ordered to do so as a
result of recommendations of the Clean
Environment Commission anticipated to
be made to the Minister of the
Environment in mid-1992.

The task of reversing this human
degradation of the Red River is a daunt-
ing one. City engineers estimate that
adding nutrient reduction and microbio-
logica disinfection processes to the three
existing PCCs would cost $145-190 mil-
lion and that disinfection and treatment
of wet water flow from Winnipeg’s com-
bined sewers would cost a further $500-
1,400 million.2! In the face of such a large
cost, the Cit{ of Wirmipe% has publicly
questioned the existence of tangible ben-
efits from further expenditures, although
the casual observer might question
whether the public duelling between the
city and Manitoba Environment and the
Clean Environment Commission is more
about who pays and over what length of
éime than about whether it should be

one,

Conclusion

In this issue of Sustainable Cities, we
have focused on water and water quality
in the Prairie grasslands region, one of
Canada’s most altered, and at the same
time fragile, environments. We have
focused more specifically on the inter-
face between water quality in this fragile
environment and its cities. It has been
shown that Prairie cities and provincial
governments, especially in the 1980s,

Residents of Winnipeg were twice as
likely to mention- water quality.
Residents of Calgary and Edmonton
were two to four times as likely to men-
tion lack of access to beaches as the worst
aspect of their cities, as the average for all
eight cities. Asked to place priorities on
spending on a variety of services in the
1992 Winnipeg Area Study, residents of
Winnipeg chose pollution control by an
overwhelming margin.23 In another
Winnipeg opinion survey, 78% of
respondents said that the city should
increase spending for controlling river
pollution, and 50% said that the city
alone should bear the cost burden.2¢  ~

It is obvious that more effort is
required if Prairie city residents are to
have the quality of life they require. The
high priority of river pollution mitiga-
tion s also evident. The time when open
water courses could be used as urban
toilets is past. ' :
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A QUARTER CENTURY OF
CANADA’S METROPOLITAN FRINGE, DEVELOPMENT

The pace and nature of urbanization
in Canada is rapidly transforming tradi-
tional urban centres into regional /urban
complexes, a city form that encompasses
a concentrated built-up area (the tradi-
tional city) and its dispersed surround-
ings: the fringe; the urban shadow; and
the rural hinterland.! The different parts
of regional cities are regarded as lying
along a continuum of urban influence.
The fringe, consisting of low-density res-
idential development, dispersed com-
mercial and industrial developments,
idle land awaiting conversion to urban
use and rural land uses, is the area
undergoing transition from rural to
urban land use.

It is commonly observed that the low-
density development of the urban
periphery may lead to numerous atten-
dant environmental, economic and
social problems, including transport-
induced smog, the emission of large
quantities of greenhouse gases to which
recent and future climate change is often
attributed, erosion of domestic non-
renewable energy reserves potentially
leading to increased dependence on for-
eign supplies, increased numbers of
deaths and injuries from needless road
accidents, deterioration in the quality of
public spaces, increased social inequity
associated with distance between afflu-
ent and poor urban residents, and
increased social isolation and loneliness.
Excessive low-density development
may also result in erosion of agricultural
land reserves. Gridlock, the threat to
future mobility generated by excess
automobile dependence and attendant
traffic congestion, presents a future crisis
stemming from recent and current
development patterns on the periphery
of our largest cities. A poll by the Angus
Reid Group in 1991 showed that about
50% of large-city Canadians resident in

downtown or inner-city areas used cars
to commute to work, while about 80% of
those in new suburbs did 0.2

For many Canadians the metropoli-
tan fringe presents a positive residential
opportunity. The aforementioned pub-
lic opinion survey found that the notion
of living beyond the built-up urban area
possessed “a lot of appeal” for 26% of
large-city residents, and almost two
thirds of these anticipated the likelihood
of making good on this appeal over the
next five years. And while 32% currently
lived in areas they characterized as “new

suburban,” 36% expressed a desire to

livein a new suburb.

Most new urban development has
been and is occurring on the periphery of
our urban areas. This is only natural, as
most urban growth has historically been
accommodated on rural land on the
periphery of urban centres. It is the
nature, form and density of develop-
ment of the urban fringe that is therefore
critical to the achievement of sustainable
city objectives. As about 78% of
Canadians live in urban areas, how those
areas develop is of increasing interest to
Canadians. In this issue of Sustainable
Cities, we examine the recent patterns of
metropolitan development and the
impact associated with development
patterns on the metropolitan fringe.

Canada’s Recent Growth and
Development Patieins

Census data for 1991 recorded the
first increase in the intercensal popula;
tion growth rate since the 1951 Census.
The recent increase is due to a combina-
tion of increased immigration, decreased
emigration and stable natural increase.
Equally significant, the 1991 Census
revealed that 61.1% of Canada’s popula-

tion lives in 25 census metropolitan areas
(CMAG), an increase from 51% in 1966
and 59% in 19811

Canada is increasingly a nation of
large cities. Almost four of five persons
added to Canada’s population during
the decade of the 1980s was resident in
Canada’s CMAsin 1991. And growth in
large cities is increasingly dispersed in
the fringes of those cities. Urban places
are rapidly becoming urban spaces.

Canada’s CMAs may be divided into
urbanized cores and fringes. The urban-
ized core is defined herein as Census
subdivisions (a central city and often
adjoining municipalities) with gross
population densities of 10 persons per
hectare (ha) or greater (average in 1991 of
15 persons/ha), while the remainder of
the population in each CMA resides in
the “fringe.”

Table 1 indicates the distribution of
metropolitan growth from 1966 and 1981
to 1991. Rates of growth for individual
cities and CMAs varied considerably,
both individually and in groups and
over time. The national rate of popula-
tion growth through the 1980s was
12.1%, virtually identical to the rate of
growth from 1971 to 1981, although con-
siderably less than the 18.2% experi-
enced from 1961 to 1971. Canada’s
CMAs grew by approximately 16%
through the 1980s (1981-1991), while
population not resident in CMAs grew
by 6% during the period. The higher rate
of growth for CMAs resulted from net
positive migration flows from non-
CMAs, as well as nearly record levels of
net migration (immigrants less emi-
grants) from abroad. Through the 1980s
nearly 60% of the net growth occurring
in Canada’s CMAs and almost half the
net population growth of Canada was
situated in the fringe areas of CMAs out-
side the urbanized core. The proportion




TABLE 1: METROPOLITAN POPULATION AND DENSITY TRENDS, 1981 - 1991
Population (000} % Cunada % Changa o Arentha Dansity
sl ) i Smnaot {poplna).
1966 | 1981 199 1966 | 1991 | 1966:91 | tesiier | 1ses il jesy lsse | agsy
MONTREAL, TORONYQ, VANCOUVER ' ’ ; '
Cantral Citios 2,297 | 2,032 | 2,125 1 .8 ) 5 35,280 38,750 | 65 55
Rost of Urbanized Core 3,090 3,533 3,969 15 14 28 12 254,720 180,910 12 22
Fringo 100 1,696 2,529 0.5 9 2,429 49 181,050 968,210 0.6 3
3:CMA's Total - 5,488 | 7,261 | 8,623 27 32 §7 19| 477,080 | 1,187,870 t2 |y
QUEBEC, OTTAWA, HAMILTON
Urbanized Cora 1,271 965 | 1,005 6 4 (21) 4 98.480 | 45,750 13 22
Fringo 86 904 1,161 0.4 4 1,250 28 164,560 918,964 0.5 1
3CMA's Total 1,387 | 1,870 | 2166 7 8 Ceo | qe | oses040 ) esazial sl
WINNIPEG, EDMONTON, CALGARY
Urbanized Coro 1,210 | 1,731 | 1,986 6 7 64 15| 106,470 | 197,200 1 10
Fringo 30 226 260 0.1 1 767 18 54,370 | 1,593,996 | o8| 0.2
3 CMAs Towl 1260 | a7 | 2246 sl e qeomao | igoraset w0
16 SMALLERCMA'S e '
Urbanized Core 1,999 2,209 2,394 9 9 20 8 160,790 289,500 12 8
Fringa 197 { 1016 ] 1,236 1 4 527 221 319,120 | 2,685,761 | 06] 05
16CMAS Totel = 296 | maesi i aieae | e e ] 65 s oarpio| sersaer | sl
B m—— e
Urbanized Core 9,867 10,470 11,480 49 a2 16 10 655,740 752,170
Fringo 413 | 3843 | 5186 2 19 1,156 35 | 719,100 | 6,166,927
[ 28 CMA‘s Totsl | vozs0 | aasta | aeeas | sl eip ez 16 | 1,974,840 | 619000 |
Source: Statistics Caneda, Canaus of Canada (vaerious yoars)

of total metropolitan population residing
in fringe areas increased from 4% in 1966
to 27% in 1981 and 31% in 1991.

The short-term pattern from 1981 to
1991 differs from the pattern of develop-
ment over the longer term. From 1981 to
1991, rates of growth were more or less
associated with city size class: the larger
the class of city, the greater its growth.
This pattern was fuelled both by net
internal and external migration. Thus
the three largest CMAs-Montreal,
Toronto and Vancouver-with over one
million population each grew by 19%;
the six CMAs with populations of
500,000 to 1 million-Quebec, Ottawa,
Hamilton, Winnipeg, Calgary and
Edmonton—grew by 16%; and the 16
smaller CMAs with populations of
100,000 to 500,000 grew by 13%.

With the exception of the three Prairie
metropolises, fringe areas grew consid-
erably more rapidly than the central
cities or urbanized cores. The extent of
fringe growth, as well as the magnitude
of the differential between growth in the
urbanized core and in the fringe varied
in the direction of city size. Fringe area
growth was 49% for the three largest
cities, 28% for the other three large
Eastern cities and 22% for the 16 smaller
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CMAs. In the case of the Eastern CMAs
with populations 500,000 to 1,000,000,
fringe populations exceeded popula-
tions of the urbanized core for the first
time in 1991.

A notable exception to the above gen-
eralization is presented by the largest
three Prairie metropolises. The fringe
areas comprised less than 12% of total
CMA population in 1991, and both the
urbanized cores and fringe areas grew
by equal amounts (15%) between 1981
and 1991. What also characterizes these
three cities is that they are among the few
cities in Canada that continue to grow by
means of annexing fringe areas, and they
are developed at relatively low urban
densities-less than half that of the three
Eastern cities in the same size class and a
little more than one-fourth that of the
urbanized cores for the three largest
metropolises. In 1991, the urbanized
cores of Calgary, Edmonton and
Winnipeg contained 17% of the popula-
tion of all urbanized cores, but occupied
38% of the total land area. Together, the
Prairie metropolises contained 374 farms
occupying nearly 55,000 hectares in 1986.
Excluding area occupied by farms,
which comprised approximately 30% of
the land area of the urbanized cores in

1986, these three urban cores would
average a density of about 15
persons/ hectare, still about one-third
less than the density of the three Eastern
metropolises with similar population.
There was also a 37% increase in the land
area of the three Prairie central cities
between 1981 and 1991, and this consti-
tuted almost 55% of the land area added
to Canada’s urbanized cores in the 1980s.
Territorial increments in the areas of the
16 smaller cities accounted for 43% of
land added to urbanized cores.

Growth rates by city size over the
longer period from 1966 to 1991 were
nearly the inverse of the shorter period.
Smaller CMAs tended to have the high-
est rates of growth.

The most remarkable geographical
aspect of development over this quarter-
century period was the rate of growth in
the metropolitan fringe. While the pop-
ulation of the urbanized cores of the 25
CMAs grew by 16%, the population of
the fringe areas increased by over eleven
fold, from 413,000 to almost 5.2 million.
The fringe areas of the three largest cities
recorded the most rapid growth-almost
25 times-and the proportion of
Canadian fringe population residing in
fringe areas of the three largest CMAs



increased from under 25% to almost half
(49%) of the total fringe population.
Even more remarkable was the extent
of geographic growth. In 1966, fringe
areas of the 25 CMAs occupied 719 km?,
an area only slightly larger than the 656
km? occupied by the urban cores, and by
1991 this had increased almost nine
times to 6,167 km2. In 1991, this much
larger area was occupied at approxi-
mately twice the density that the smaller
area had been occupied in 1966. While a
change in procedure by Statistics
Canada between 1966 and 1991, which
eliminates the designation of parts of
municipalities as part of a CMA, has
undoubtedly increased the geographical
. extent of fringe areas in CMAs, the fact
that the density of development in fringe
areas nearly doubled in the 25 years and
the knowledge that designation now fol-
lows labour force commutation zones
justifies the conclusion that the total
urban field of the 25 CMAs, which
increased by over five times, increased
disproportionately to population (62%).

Projecting Recent Trends
fnto the Fuiure

Projections into the future are always
risky exercises. That Statistic Canada’s
most recent long-term population pro-
jections, based on the 1986 Census and
published in 1989, underestimated 1991
population totals by nearly 2% is in itself
a cogent indicator of such riskiness.
Urban observers, analysts and policy-
makers do nevertheless need to ponder
the results stemming from a continua-
tion of recent trends into the future. The

following scenario has been developed

for the year 2011.

Assuming that future trends, espe-
cially with respect to net migration from
abroad, reflect those of the recent past,
Canada’s population in 2011 would
approximate 33 million.” About
21,212,000, or 64.3% may be expected to
live in CMAs. Population of the urban-
ized cores is projected to increase by 13%
to 12,890,000, and the population of the
fringe areas is pro]ected to reach
8,232,000, an increase of 59%.%

Assuming roughly constant propen-

sities to use various modes of transport, |

such results would lead to an approxi-
mate 27% increase in commuting by car
in Canada’s CMAs and an even greater
increase in total car usage. Use of public
transit would also increase, but from
50% to 60% of new users would be resi-
dents of fringe areas. And it is the low-
density fringe bus routes that most often
mean losses to transit companies. As the
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primary mode of transportation from
home to work and assuming the same
propensities as in 1991, urban transit use
will have decreased from 23% in 1991 to
19% for the largest cities in 2011. Many
observers would label this an optimistic
view, as urban transit use has declined
by a larger number in the past two
decades, and work places are becoming
increasingly dispersed, rendering them
difficult to serve by public transit, in
most cities.

Rural to Urbamn mﬁ
Conversion

The urbanized cores of Canada’s
major cities are almost by
definition—excepting the Prairie cities
noted above-fully developed. Again,
concern for its implications for Canadian
urban development is focused on the
nature, form and density of new devel-
opment. Some observers have noted
that a density of approximately 45 per-
sons/ha is required to support reason-
ably frequent bus service, and a density
of about 60 persons/ha, about the same
as the central cities in the three largest
CMAs, is required to support light rail
transit.? The land resource loss, certainly
in the case of prime agricultural lands

that adjoin Canada’s large cities, is also
of concern, and this section focuses on
the conversion of rural land to urban use.

While the program was discontinued
in 1988, Environment Canada monitored

the conversion of rural to urban land,

from 1966 to 1986. Aerial photographs
were utilized until 1981, while the most
recent data were obtained through
Canada’s remote/satellite sensing pro-
gram. One of the values of this service is
that it allows the researcher to identify
particular growth increments and actual
rural land converted to urban uses,

although there is some concern that this *

method understates the impact of dis-
persed and scattered residential fringe
development on agriculture and other
rural land-uses. These data also allow
the analyst to measure intensity of land-
use in cities such as those on the Prairie,
where municipal boundaries are not
necessarily of assistance in measuring

suburban sprawl. As can be seen in

Table 2 and Figure 1, the fringe areas of
Canadian cities were developed at densi-
ties considerably lower than those
amenable to service by public transport
during the 1980s. Densities varied from
five persons/ha for the 45 Census
Agglomerations with populations
between 25,000 and 100,000 to 27 per-
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TABLE 2: URBAN CONVERSION OF PRIME AGRICULTURAL LAND, 1981-1986

Edmonton 90 44 8774 4036 12
London 60 15 903 894 3
Winnipeg 51 33 2092 1674 5
60 Remaining Cities 43 171 18,056 8,306 25
Montreal 44 61 3,373 2,665 8
Calgary 38 45 3,675 1,716 5
Toronto 35 286 10,358 10,047 31
Ottawa 31 71 3,603 2,234 7
Hamilton 26 15 499 3956 1
Quebec 23 13 771 293 1
Vancouver 4 112 3320 498 2

Source: Environment Canada, Urbanization of Rural Land in Canada, 1981-86, a State of the Environment Fact Sheet

sons/ha for the three CMAs with popu-
lations over 1,000,000).

Environment Canada estimates that
over 55,000 ha of rural land was con-
verted to urban uses between 1981 and
1986. Almost 60% of this consisted of
prime agricultural land.1® Asisshownin
Table 2 and in part owing to their unique
locations and land characteristics,
Canada’s cities varied considerably in
the utilization of land for urban pur-
poses, as well as in the impact of land-
use on prime agricultural lands.

Generally, cities in Southern Ontario
converted the largest proportions of
prime agricultural land to urban uses:
99% for London and 97% for Toronto.
While net development densities for
Toronto were a fairly efficient 28 per-
sons/ha, the dominance of prime agri-
cultural land as a proportion of total land
converted meant that Toronto was
responsible for the loss of 31% of prime
agricultural land converted for about
33% of net new urban population added.
Edmonton was Canada’s least efficient
and most profligate converter of rural
land to urban purposes during the
period 1981-1986, with net densities of
five persons/ha, less than one third of
the Canadian average. The other two
major Prairie urban centres also saw low
average densities in this period: 12 per-
sons/ha in Calgary and 16 persons/ha
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in Winnipeg. The three major Prairie
urban centres accounted for 26% of all
rural land converted and 15% of net new
urban population. The next lowest den-
sities were generally in Quebec: 17 and
18 persons/ha in Quebec and Montreal,
respectively. Vancouver, with a net den-
sity for new development of 34 per-
sons/ha experienced the densest
development during this period.

Also noteworthy during this period is
the comparative experience of Quebec
and British Columbia with respect to the
conversion of prime agricultural lands.
Both provinces have provincial legisla-
tion designed to protect prime agricul-
tural lands from urban conversion. The
data indicate that British Columbia may
have been fairly successful in its efforts
to protect prime agricultural land, while
Quebec was quite unsuccessful. Only
15% of land converted for urban use in
Vancouver was rated as prime agricul-
tural land by Environment Canada,
while 79% of land converted in Montreal
was rated as prime agricultural land. As
well, new development in Vancouver
was on average almost twice as dense as
similar development in Montreal.
However, it is not entirely certain that
the comparative policies of agencies and
governments administering provincial
legislation is responsible for these differ-
ences. Earlier data from Environment

Canada indicate that only 18% of land
converted during the period before

_British Columbia enacted its legislation

was prime agricultural land, while 50%
of Quebec land converted was prime
agricultural land."

For the longer 20-year period (1966-
1986) for which Environment Canada
monitored rural land-use conversion,
over 300,000 ha was converted, repre-
senting approximately 40% of the total
area of urbanized cores in 1986 on which
about 30% of metropolitan population

" resided in 1986.

Definitive conclusions regarding the
impact of rural to urban land conversion
on agriculture and farming are difficult
to formulate. The economics of agricul-
tural production and agricultural mar-
kets have likely just as large or larger
impact overall as land-use change. For
instance, while the amount of land
devoted to agriculture in the vicinity of
large cities has decreased, the amount of
the decrease appears to bear little resem-
blance to the amount of land actually
converted from rural to urban use, as
depicted by Environment Canada data.
Farm data for the three Eastern cities
with  populations of 500,000 to
1,000,000-Quebec, Ottawa-Hull and
Hamilton-show a loss of approximately
73,000 ha of improved farmland from
1966 to 1986, while the Environment
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Canada data indicate the conversion of
about one third of that amount to urban
uses. Data for the three Western cities
with similar populations-Winnipeg,
Edmonton and Calgary-indicate that
approximately 60,000 ha might have
been converted from rural to urban use
over the two decades, but the amount of
improved farmland within the three
CMAs actually increased. Farm data for
the cities of Calgary and Winnipeg and
their immediate vicinity indicate the loss
of 20,000 ha in improved farmland in
each city, which is consistent with the
land-use data from Environment
Canada.

While definitive conclusions on the
implications of conversion of such quan-
tities of rural land are difficult, it seems
certain that they extend beyond the
impact on agricultural production,
which has continued to increase over the
past 25 years. The potential damage to
future production from wind and water
erosion and from nutrient depletion is
certainly a much greater national con-

cern than conversion to urban uses.
Other factors, such as the amenity, land-
scape and recreational value of farmland
near regional cities and other potential
land uses required to support contempo-
rary urban populations may be more
important than the agricultural value of
converted rural lands. Some expert
observers have suggested that policy-
makers construct scenarios of future
requirements as part of formulating poli-
cies on directing future urban growth.

Land Conversion and
Housing Construction

Data compiled with the assistance of
the Canada Mortgage and Housing
Corporation confirm that the most popu-
lar house form during the 1980s was the
single-family house-52% of all comple-
tions in the 25 CMAs. About 35% of
completions were apartments, and the
remaining 13% were duplexes and row
houses. The proportion of all comple-

tions comprised of single-family homes
was significantly different than the large-
city national average only in the three
large Prairie cities, where it comprised
62%. It was 49% for the three largest
metropolises, 50% for the average of
Quebec, Ottawa and Hamilton and 54%
for the average of the 16 smaller CMAs.

Figure 2 shows that single-family
home construction was the dominant
type of completion in the fringe
areas—70% for the 25 CMAs combined,
and 72% for fringe areas of the three
largest metropolises, 62% for the average
of the three mid-sized Eastern
metropolises, 92% for the fringe areas of
the three large Prairie metropolises and
73% for the fringe areas of the 16 smaller
CMAs.

While residential construction was'
considerably more buoyant in the last
half of the 1980s than in the first half,
there were few noticeable trends in type
of completion through the decade.
There was a small decrease in the pro-
portion of completed dwellings com-
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prised of the medium-density
types—duplexes and row houses—from
the early to late 1980s. Regionally, com-
pletions of single-family homes
increased from 52% to 77% of the total
from the early to late 1980s in the three
large Prairie cities.

Future Policies?

The problems created by unbridled
urban growth, including the consider-
able impact on capital and operating
budgets, and the need for governments
to play a larger role in establishing prin-
ciples for guiding future urban develop-
ment, are beginning to be addressed by
local and provincial officials. Local gov-
ernments and the urban planning
departments of cities of all sizes are pro-
ducing plans and policies embodying
“sustainable development” themes, as
are local and provincial round tables on
the environment and the economy. The
ways and means of reducing excessive
automobile dependence in Canadian
urban regions is being addressed by
planners, although few if any specific
plans for reducing emissions have been
formulated.

The efforts of two provinces stand out
among those of the rest. Having splin-
tered a cohesive planning approach to
growth in the Torontocentred region in
the 1970s by creating five upper-tier
regional governments, each with exclu-
sive planning jurisdiction within their
own part of the total area, the
Government of Ontario created the
Office of the Greater Toronto Area in
1989. The report, GTA 2021-The
Challenge of Our Future, identifies the
social, economic and environmental
effects of urban sprawl. This working
document is intended to provide a basis
for formulating a strategic action plan in
the near future. This provincial docu-
ment is supplemented by the report,
Regeneration, by the Royal Commission
on the Future of the Toronto Waterfront.
While its report is not scheduled to be
published until April 1993, Ontario has
also indicated at least a tentative com-
mitment to addressing issues of urban
development by its appointment of a
Commission on Planning and
Development Reform in Ontario. As it
has focused a major part of its research
efforts on waste water treatment for scat-
tered development not serviced by
municipal services, it may be anticipated
that its report will address sparse devel-
opment in metropolitan fringe spaces.

In British Columbia, the provincial
government has indicated its commit-
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ment to formulate guidelines for plan-
ning in the Vancouver region by the end
of 1993, British Columbia created a
Commission on Resources and
Environment in July 1992, and it pub-
lished its Land-use Charter in August.
While its primary focus will be on British
Columbia’s primary resources, this work
will have an impact on land-use deci-
sions in urban areas as well.

While the efforts in these two
provinces with Canada’s greatest urban
development pressures are the most
promising, that virtually every province
is closely examining its planning frame-
work and principles needs to be empha-
sized.

Jeffrey Patterson
Senior Research Fellow

NOTES

1. The definitions used herein are sum-
marized more fully in Claude
Marchand and Janine Charland, The
Rural-Urban Fringe: A Review of
Patterns and Development Costs
(Toronto: ICURR Press, 1992) and in
C.R. Bryant et al., The City’s
Countryside: Land and its Management
in the Rural-Urban Fringe (New York:
Longman’s, 1982).

2. Angus Reid Group, Urban Canada
Study, 1991. Cf. Sustainable Cities,
1992, Issues 1 and 2.

3. Statistics Canada, The Daily, April 28,
1992,

4 A CMA is characterized by Statistics
Canada as an urbanized core, some-
times one central city but often sev-
eral municipalities, at the centre of a
labour market commuting zone of
100,000 persons or more.

5. The reader is cautioned that the
fringe, as defined by geographers, is
likely greater in extent than the area
included in CMAs. CMA bound-
aries include areas in which 50% or
more of workers commute to a cen-
tral city. Significant numbers of com-
muters are likely to be generated in
areas outside which this threshold
requirement might not be met.

6. Statistics Canada, Population
Projections for Canada, Provinces and
Territories, 1989-2011. QOttawa:
Catalogue 91-520 Occasional, 1989.

10.

11.

12.

Note that an undetermined propor-
tion of the magnitude of the gap
between the highest future projec-
tion and the actual 1991 population
consisted of non-permanent resi-
dents, including refugee claimants,
who were counted for the first time
in 1991.

Statistics Canada’s projection num-
ber 4 for 1989 was increased by 1.8%
to 32,981,000.

Author’s projection. Assumes 80%
of growth occurs in CMAs and that
two thirds of CMA growth occurs in
fringe areas of CMAs.

Cf. Marcia D. Lowe, “Shaping
Cities,” in Lester R. Brown, ed., State
of the World, 1992 (New York: W.W.
Norton and Co., 1992), pp. 119-37.

Canada, Department of the
Environment, “Urbanization of
Rural Land in Canada: 1981 - 1986,”
A State of the Environment Fact Sheet
(Ottawa:  Department of the
Environment, State of the
Environment Reporting Branch,
1989).

Ibid., Table 3.

Christopher R. Bryant and Thomas
R.R. Johnston, Agriculture in the
City’s  Countryside (Toronto:
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AN ORDERING OF PREFERRED
ENVIRONMENTAL ACTIONS

With funding from the Institute of Urban
Studies in 1992 the Winnipeg Area Study
included two questions with 16 parts in its
annual survey of Winnipeg residents. A
summary of the results are reported in this
issue of Sustainable Cities.

In the spring of 1992 the Winnipeg
Area Study (WAS), a project of the
Sociology Department of the University
of Manitoba, carried out its tenth socio-
demographic survey of Winnipeg, resi-
dents. Previous surveys were carried
out in 1981, 1983, 1984 and annually
since 1986.

The 1992 WAS survey instrument
was an amalgam including questions
from a number of researchers with
respect to social situations, crime and
protection, municipal services and taxa-
tion, child discipline and work, employ-
ment and education in addition to
questions on the urban environment
commissioned by the Institute of Urban
Studies. These were the first questions
on ecology to be included in the WAS
since the initial survey in 1981.1

Urban Envirommental
Questions

That Canadians have considerable
concern for environmental and ecologi-
cal issues in general is now well estab-
lished in the sociological literature. It is
also increasingly accepted that the effect
of this concern on individual behaviour
and actions is highly conditioned by sit-
uation and context2 That is, whether or
not an individual undertakes a particu-
lar action or form of behaviour, such as
reusing or recycling household waste or
switching mode of transport to work

from the private automobile, is highly
dependent on the availability and acces-
sibility of alternatives.

In addition to exploring the opinions
of Winnipeggers with respect to such
issues, the Institute’s objective in includ-
ing these questions in the WAS, 1992,
was to determine the contexts and situa-
tions that might be conducive to mitigat-
ing environmental and ecological stress
occasioned by current urban develop-
ment practices and policies. While the
specific questions were administered
only to residents of Winnipeg, similari-
ties to the opinions and preferences
expressed by the residents of other
urban areas lead to the assertion that the
results may be generalized to residents
of other large urban centres.

The two questions were therefore for-
mulated to elicit answers to a range of
environmental actions judged to be
critical to the achievement of more envi-
ronmentally sustainable urban develop-
ment in the future. This range of actions
includes swilching work and other trips
from the automobile to other modes or
urban transportation, conserving fuel for
household space conditioning, reducing,
reusing and recycling, household waste,
and the development of more efficient
urban form.,

In the first of the two questions,
respondents were asked to indicate their
level of agreement with seven selected
statements with respect to the efficacy of
environmental actions. A four-part
scale-strongly agree, somewhat agree,
somewhat disagree, or strongly dis-
agree-was applied to each of the eight

parts:

a. Only higher fuel taxes and higher
parking fees will make urban com-

muters consider public transport seri-
ously.

b. Public transport will present a real
alternative to private cars only when
access and convenience are
improved.

¢. Individuals can best contribule to
increased environmental quality by
reusing and recycling household
waste.

d. The City of Winnipeg should devote
much greater effort to purifying
sewer cffluent to its major rivers.

e. Greater reliance on public transportis
NOT an option in a mid-sized city
such as Winnipeg, and a high priority
should be placed on requiring more
efficient cars and trucks or the use of
alternative fuels.

f. The City and Province of Manitoba
need to protect agricultural lands
from urban expansion.

g. As Winnipeg is growing slowly, the
development of new subdivisions on
the periphery only adds to municipal
costs and results in fewer funds for
maintaining services and facilities in
older neighbourhoods.

h. The City should levy user fees for
than one bag/can of garbage to -
encourage more recycling and com-

posting,.

In the second question respondents
were asked to indicate whether they def-
initely would, would, definitely would
not, or this is something that they




Fuel taxes, etc.,

necessary to move people

to take public transit

10

29

38

22

.16*

.01

=10

nil

Improved
access/convenience will
make public
transportation alternative

43

40

13

.06

nil

-.01

-.02

Re-using/recycling most
important for
environment

69

27

.07

.05

.02

.08

Winnipeg should purify
sewer effluent

73

23

.06

nil

-.09

.03

Health priority needs to
be placed on car
efficiency vs. public
transit

27

43

21

.01

.04

-.02

.02

Needs to protect
agricultural lands

46

34

.09*

.04

-10

.01

Needs suburbs add to
municipal costs and
should be discouraged

33

41

.04

nil

-.05

.10

Reduced garbage
generation by levying fee
on more than one bag

31

23

33

0%

.02

-.04

-10

Bike to work if bicycle 31 23 13 33 .03 .07 -.16*% -.30*
lanes

Gas double; switch to 32 27 17 - 24 A1 -.10* -.24* - 14%
transit or bike

Willing to take 55 29 8 8 .06 .02 -.03 -.14*
recyclables to depot

Willing to participate in 57 28 8 8 .04 .02 nil -13*
box recycling

Will compost to avoid 35 33 17 15 .05 .04 -.04 -17*%
garbage fees

Will use programmable 56 28 8 9 .09 .02 .08 -.06
thermostat

Willing to live in denser 13 17 25 45 .02 .06 -22" -.10*%
housing

Support zoning for denser 13 28 24 34 .08 .05 =12 -.08*

housing
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already do with respect to a number of
hypothetical situations in the future:

a. If reserved bicycle lanes were created
would you bike to work outside of
winter months? (A pretest had estab-
lished that few Winnipeggers would
consider biking to work in winter
months under any hypothetical cir-
curmnstances).

b. If the price of gasoline doubled (to
$1.00 per litre) would you switch
from car to public transit or a bicycle
(in summmer) for work trips?

¢. Would you be willing to take your
reusable/recyclable household waste
to central collection points if these
were established by the City?

d. Would you participate in a “blue
box /red box” curbside collection pro-
gram?

e. Would you compost yard and kitchen
waste to avoid extra user fees for
garbage collection?

f. 1f the price of home heating increased
by one half, would you invest in a
programmable thermostat that
reduces the heat when you are not
home and at night?

g. Would you be willing to move to a
denser form of housing with the same
living space to save fuel used for
transportation, heating and air condi-
tioning?

h. Would you support zoning and plan-
ning measures resulting in greater
dwelling densities in your neighbour-
hood to save fuel used for transporta-
tion, heating and air conditioning?

mary of
Survey Resulls

Responses to questions regarding the
first and second most important issues
currently facing Manitobans confirmed
that the environment is viewed as one of
the most critical, although in the spring of
1992 the environment and all other unre-
lated issues followed those stemming
from the deep economic recession by a
considerable distance. Over 58 percent of
respondents identified the economy, eco-
nomic growth and stability and the econ-
omy as the most importantissue or issues
facing Manitoba. All other issues paled

in comparison. Almost four percent
identified education or post-secondary
education, and almost three percent
identified health care costs. Over two
percent identified the environment.

While the economy or some aspect of
the economy was also the most often
mentioned second issue, air pollution,
pollution, ecology, natural resources or
environment was the second most often
mentioned problem. These items were
mentioned by almost seven percent of
respondents. Education, post secondary
education and their costs and health care
and costs were each mentioned by
slightly fewer respondents.

Table 1 summarizes agreement/dis-
agreement with the eight parts of ques-
tion 1 and the indicated behavioural
responses to the eight hypothesized
scenarios and relationship of responses
to sex, community, income and age of
respondent.

The statement with which there was
the highest level of agreement was that
the City of Winnipeg should devote
much greater effort to purifying sewer
effluent. Seventy-three percent said that
they agreed strongly with this statement,
and over 23 percent responded that they
were somewhat in agreement. Only four
percent indicated any disagreement.
Support for the statement that individu-
als can best contribute to increased envi-
ronmental quality by reusing or
recycling household waste, strongly
agreed to by 69 percent of respondents
and somewhat agreed to by a further 27
percent, was not far behind. It might be
argued that respondents were not in
support of the notion of eliciting greater
commitment to reusing or recycling
household waste by penalizing those
who continued to be profligate wasters.
Only 31 percent strongly agreed with the
statement that a fee should be levied for
more than one bag/can of garbage per
week, although a slightly greater propor-
tion of respondents strongly or some-
what agreed with this statement than
somewhat or strongly disagreed with
it-56 vs. 44 percent. That those who felt
strongly one way or the other comprise
almost two thirds of total responses is
likely an indication of the intense debate
that might be anticipated as a result of
specific proposals in this respect.

Questions also eliciting a high degree
of agreement were those relating to
development at the urban/rural fringe.
Forty-six percent of respondents
strongly agreed with the statement that
the City of Winnipeg and Province of
Manitoba needed to protect agricultural
lands from urban expansion, and a fur-

ther 34 percent said that they were some-
what in agreement with this statement.

A smaller but still significant proportion .

of Winnipeggers accepted the notion
that new suburban development adds to
municipal costs and diverts scarce
municipal funds from satisfying needs
for maintaining services and facilities in
older neighbourhoods, a statement
agreed to strongly by 33 and somewhat
by 41 percent of respondents.
Responses to the statements about
urban transportation preferences pro-
vide potentially valuable conclusions
regarding policy pursuits in this area.
While opinions were not as strong one
way or the other as they were on the
statement regarding fees for excess
household waste, this was the only one
of the eight parts of this question on
which there was overall disagreement,
strongly by 22 and somewhat by 38 per-
cent of respondents. And while there
was overall agreement with the state-
ment that mid-sized cities such as
Winnipeg would benefit more from
progress in increasing the efficiency of

- automobile transportation than from
pursuing the option of greater reliance

on public transport, there was even
greater agreement with the statement
that public transport will present a real
alternative to private cars only when
access and convenience are improved.
Forty-three percent strongly agreed, and
40 percent were somewhat in agreement
with this statement.

The hypothetical situations for which
respondents were asked to indicate the
extent to which they would alter their
current behaviour represented a wide
spectrum of difficulty with respect to
their intrusion on current lifestyles, and
it is therefore not surprising that the
responses represented an equally wide
spectrum. The three situations which
would bring about the largest favourable

alteration in behaviour were also those ,

that required the least personal effort. In
response to the question regarding will-
ingness to buy a setback thermostat
should the price of energy increase by 50
percent, 56 percent said that they defi-
nitely would, and a further 28 percent
were slightly less committed and said
that they would. Only 17 percent said
that they would not or definitely would
not. '

Some of the most spirited debate in
Winnipeg civic politics over the past
decade has focused on the City’s respon-
sibility for facilitating the recycling of
household waste. Winnipeg is currently
one of the few major cities in Canada not
to operate a program of any kind.3
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Debate has centred on whether a curb-
side recycling service should be added to
existing municipal household waste dis-
posal services or whether convenient
recycling depots should be established?
While the literature strongly indicates
that significant use of opportunities will
only.occur with the provision of a curb-
side program, the survey results never-
theless indicate that approximately the
same proportion of respondents would
make use of either service; 55 percent of

respondents said that they would defi-
nitely take recyclables to a depot, and 57
percent said that they would definitely
participate in a curbside program.4 In
both instances 16 percent that they
would not or definitely would not par-
ticipate, and this approximates the
national rate of non-participation in
household waste recycling programs of
14 percent. Significantly fewer respon-
dents-35 percent definitely would and
33 percent would-said that they would

compost kitchen and yard wastes to
avoid additional user fees for garbage
collection,

The survey results indicate that a
much smaller proportion of respondents
would be willing to switch work trans-
portation modes in response to two
hypothetical situations. Thirty-one per-
cent said that they would definitely
switch to biking to work in the summer
if special bicycle lanes were provided,
and another 23 said that they would.

Fuel taxes, etc., necessary to move 2.16 NEG NEG
people to take public transit .
Improved access/convenience will 3.16 NEG NEG
make public transportation alternative

Re-using/recycling most important for 3.56 -.16 .10 -12 NN
environment

Winnipeg should purify sewer effluent 3.67 -,05 .02 NEG
Health priority needs to be placed on 2.86 .08 01 NEG
car efficiency vs. public transit

Needs to protect agriculiural lands 3.20 .03 .01 02 01
Needs suburbs add to municipal costs 2.64 NEG NEG
and should be discouraged

Reduced garbage generation by 2.54 NEG -.06 07
levying fee on more than one bag ~

Bike to work if bicycle lanes 2.64 .05 .01 NEG
Gas double; switch to transit or bike 3.27 NEG NEG
Willing to take recyclables to depot 3.27 NEG NEG
Willing to participate in box recycling 3.27 NEG NEG
Will compost to avoid garbage fees 3.43 NEG NEG
Will use programmable thermostat 3.27 .06 .01 NEG
Willing to live in denser housing 1.91 -.08 .01 NEG
Support zoning for denser housing 2.16 .01 .01 NEG
All 2.89 |NA NA NA NA

Source: Winnipeg Area Study, 1992, |US Tabulations.
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Public transport will 83 17 City should devote much 74 26

present a real alternative ‘ greater effort to purifying

to private cars only when sewer effluent. Pollution

access and convenience control spending.

are unproved

Public transport spending

levels
Lot more 12 2 38 21
Somewhat more 49 27 50 54
Same 37 65 12 22
Somewhat 8 NIL 2
Lot less NIL 1 NIL 1

Correlation r=.26 r=.19

Source: Winnipeg Area Study, 1992, IUS Tabulations.

Similar proportions—32 and 27 percent,
respectively of those driving cars to
work-said that they would definitely
switch to public transit or biking if the
price of automobile fuel were to double
to $1.00/litre.

The survey underscores the extent to
which Winnipeggers are committed to
living in single family houses. Forty-five
percent said that they would definitely
not consider moving to a denser housing
form with the same amount of space to
save energy, and another 25 percent said
that they would not. On the other hand,
it may be promising that 13 percent said
that.they definitely would, and 17 per-
cent said that they would. This commit-
ment to single family housing extends
for most respondents to protecting the
integrity of existing neighbourhoods
from intrusion by denser housing forms.
Almost 60 percent said that they would
not or definitely would not support
rezoning and planning proposals in sup-
port of denser house forms in their cur-
rent neighbourhoods.

Concerned for the
Enviromment

Results of previous surveys of envi-
ronmental concern and willingness to
alter behaviour and habits to achieve
environmental objectives and mitigate
environmental degradation have gener-
ally found little or no correlation with
age, sex, education, income, or political
ideology5 Table 1 also shows very little
relationship between such demographic
and socio-economic factors and survey
responses. R (correlation)-values are
generally low and/or insignificant.
While the values were low, positive cor-
relations between sex and the statements
on the environment in question 1 were
found in the case of those parts relating
to the need to elicit positive transporta-
tion mode responses by raising fuel
taxes and parking fees, the charging of
extra fees for collecting more than one
bag/can of household waste and the

need to protect agricultural lands.
Women were in significantly greater
agreement with the relevant statements
than men.

More significant relationships were
found with respect to the various parts
of question 2. Except for the part regard-
ing willingness to invest in a pro-
gramuimable thermostat, all of the parts
were negatively correlated with age, and
the relationships of the highest magni-
tude were with respect to willingness to
bike to work and compost kitchen and
yard wastes. Willingness to move to
denser housing, to switch modes of
transportation to work in response to a
doubling of gasoline prices and to bike
to work if supplied with special lanes
were negatively correlated with income
(-22, -24 and -.15, respectively).
Willingness to switch transport to work
modes was also negatively correlated
with community of residence and sex,
although both relationships could also
be expressed in terms of income.
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Following age and to a lesser extent
sex or income of respondent, political
party support was significantly corre-
lated with several of the substantive
responses, although the highest and
most consistent relationships were with
respect to federal parties.. Political par-
ties were arrayed on the basis of total
agreement or support with the parts of
the two questions. Supporters of the
Liberal Party, both federally and provin-
cially, were most likely to support the
statements made or behaviours most
environmentally friendly. They were in
turn followed by supporters of the New
Democratic Party (NDP) and then the
Progressive Conservative (PC) Party.
Federally, responses of supporters of the
Reform Party (RP) generally fell between
those of the NDP and the PCs. Table 2
shows that, federally, significant nega-
tive correlations existed for those who
agreed that recycling was the best contri-
bution that individuals could make to
mitigate environmental degradation and
that more efficient cars should be a high
priority. There was also a significant
negative correlation between political
party support and willingness to move
to denser housing. Provincially, there
was a negative correlation between polit-
ical party support and the statement that
recycling was the best contribution that
could be made to reducing environmen-
tal degradation.

Many municipalities, Winnipeg
included, are finding it increasingly diffi-
cult to continue to provide existing ser-
vice levels without raising property
taxes or user fees. It may be anticipated
that such a problem may be exacerbated
during an economic recession when
lower construction activity means lower
total real property assessment increases,
more often than not the source of rev-
enue for service cost increases.
Respondents were asked to choose one
of four ways to responding to this situa-
tion: a) increase taxes and services; b)
increase taxes as needed to maintain ser-
vice levels; ¢) maintain tax rates and
decrease service provision; and d)
decrease both taxes and services. A
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minority of respondents chose either of
the extremes. Two thirds said that they
would prefer the maintenance of exist-
ing service levels with a corresponding
tax increase, and only 13 percent said
that they thought that existing service
levels should be decreased to maintain
taxes at their current rate.

As is shown in Table 3, respondents
in agreement with the statements in
question 1 were significantly more likely
to support increased spending for vari-
ous municipal services. Those strongly
agreeing with the statement that public
transport will present real alternatives to
private cars only when accessibility and
convenience are improved were signifi-
cantly more likely to say that a lot more
or somewhat more funds should be
spent in the area of public transport
{(r=.26). And those who strongly agreed
that the City of Winnipeg should devote
greater effort to controlling sewer efflu-
ent were also more supportive of more
spending on pollution control (r = .19).

nclusion

Overall agreement with statements
supportive of environmental action by
Winnipeggers, as well as commitment to
modify behaviour in response to modest

changes in environmental parameters by

Winnipeggers was high, consistent with
a desire to mitigate environmental
degradation. That this commitment
appears to vary inversely with ageis also
a positive result of the responses to the
1992 Winnipeg Area Study (WAS).
However, the survey results also indi-
cate that public education efforts to date
may not have been entirely successful.
Responses to questions related to mode
of transport to work underlie an over-
whelming commitment to the continued
use of the private car as the principal
mode of transport to work. And while
context-the relationship between home
and work-of many urban dwellers may
not be conducive to convenient substitu-
tion of alternative transport modes, the
ability and willingness of more affluent
Winnipeggers to resist switching frans-
port modes even in the face of doubling
of gasoline costs is indicative of society’s
overall dependence on and commitment
to the automobile. Even more significant
as an indicator of the need for greater
public education is the position of a vast

majority of Winnipeggers to the proposi-
tion that they consider moving to denser
housing forms or that they support plan-
ning and zoning efforts to introduce
such forms into existing neighbour-
hoods.

NOTES

1. The Winnipeg Area Study Research
Report No. 42 (June 1992), which may
be obtained from the University of
Manitoba’s Department of Sociology,
describes pretest results and proce-
dures, interview techniques, sam-
pling  procedures, sample,
representativeness and the quality of
the interviews.

2. Cf. Linda Derksen and John Gartrell,
The Social Context of Recycling in
Alberta (Alberta/Edmonton Series
Report 73; Edmonton: University of
Alberta, Population Research
Laboratory, 1991).

3. The City Council has authorized offi-

cials to locate recycling depots at or
adjacent to regional shopping centres,
but operators of these facilities are
reportedly not keen to host the new
function. In 1991, 53% of Manitoba
households utilized recycling services
available to them, compared to 86%
for Canada, and 22% of all house-
holds recycled four common house-
hold wastes, compared to 42% for
Canada. Cf. Statistics Canada,
Households and the Environment, 1991,
1992, Catalogue 11-526 Occasional,
Tables 1-4.

4. Cf. Cynthia Pollock, Mining Urban

Wastes: The Potential for Recycling
(Worldwatch Paper 76; Washington,
DC: Worldwatch Institute, 1987).

5. Derksen, Social Context, pp. 5-7.

Jeffrey Patterson
Senior Research Fellow

Printed on Recycled Paper




ISSUE M'NO. 6

[US'NEWSLETTER SUPPEEMENT

DATE B SPRING /SUMMER 1993

URBAN PUBLIC TRANSIT ANID
SUSTAINABLE CITIES

Canadians concerned about the quality
of urban environments, and especially
about the role of the transportation sector
in degrading those environments, may
have further cause for concern as a result of
recent trends in public transit use. From
1986 to 1991 the number of annual total
rides on Canadian urban public transit
decreased by nearly 14%. Per capita rid-
ership for areas served decreased from 111
to 96, This decrease represents a major
departure from trends prevailing through-
out most of the previous two decades and
appears to be nationwide in extent.
Antong major urban public transportation
systems, decreases for this five-year period
ranged from a low of five percent for
Quebec to a high of 22% for Winnipeg.

This issue of Sustainable Cities
explores the causes of this phenomenon, as
well as potential implications for more sus-
tainable urban development,

Urban Transportation and
Environmental Quality

Primarily as a result of its almost
-exclusive reliance on the combustion

of fossil fuels, transportation con-
tributes to the degradation of the air,
land and water. The concentration of
large populations and the density of
transport in geographically small enti-
ties intensifies adverse impacts in
urban centres. Some of the most signif-
icant impacts are on air quality.

The atmosphere contains several
discrete layers. From an air pollution
perspective, the most important are
that closest to Earth, the troposphere,
and the stratosphere. High air quality

Winnipeg Transit Energy Bus

in the troposphere is essential for thriv-
ing plant and animal life, Air quality is
being compromised throughout the
world by anthropogenic (human-gen-
erated) air pollutants, and many of
these pollutants are generated in urban
areas and/or by the transport sector.

In polluted air, sulphur dioxide
(50,), nitrogen dioxide (NO,), ozone
(O,), carbon monoxide (CO), particu-
late matter and organic gases and
vapours are found at levels in excess of
their natural levels of concentration.
Many of these are toxic; that is, breath-
ing in air with concentrations substan-
tially above natural levels may be
harmful to plant and/or animal life.
Asthma, respiratory infections and
changes in lung function, as well as
chronic pulmonary disease, are
attributed to toxic air pollution.! Injury
to plant life has also been observed.

Photo Credit: Winnipeg Transit

There are additional air pollutants
not usually considered to be in the toxic
category. Carbon Dioxide (CO,) and
methane (CH,) are considered green-
house gases because they influence the
rate of heat loss from Earth, and chlo-
rofluorocarbons (CFCs) and halons are
referred to as ozone-destroying sub-
stances because they contribute to the
depletion of the stratospheric ozone
layer which is so essential in filtering
ultraviolet (UV) radiation from the sun.

Transportation is also responsible
for significant degradation of water
and soil. Pollution results when °
vapours and aerosols precipitate in
solution with water and when they are
carried by storm water runoff. In addi-
tion, one observer attributes some
200,000 premature deaths annually to
the production and use of energy, a
significant proportion of which is for
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transportation.? As well, acidification
of surface waters has occurred as a
result of water borne-vapours and
aerosols.

Urban transportation, and more pre-
cisely contemporary urban North
America’s excess dependence on the
automobile, is also cited as a significant
cause of numerous social and fiscal
urban problems: noise; accidents and
local traffic impacts; social isolation and
locational inequity; and loss of the public
realm in cities.> The Worldwatch
Institute estimates that government sub-
sidies for the automobile in the United
States amount to over $300 billion per
year, or $4.50 per gallon of gasoline.
Low-density sprawl is very expensive to
service with both physical and social
" infrastructure. As well, provision for
auto-based transportation is often
responsible for as much as 30% of urban
land use. This massive subsidy to the
automobile in auto-dependent cities is
only just beginning to be analyzed.

Transportation is associated with
20% of Canadian emissions of SO,,
67% of emissions of CO, 64% of NO,
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NO,, and ground-level ozone that is
formed through the interaction of
ultraviolet radiation from the sun and
nitrogen oxides and volatile organic
compounds.® Until its removal from
the manufacture of gasoline, trans-
portation was also responsible for a
large proportion of air-based lead
emissions. That fossil fuel combustion
for transportation is responsible for
such a large portion of toxic air pollu-
tants and that the transport of passen-
gers and freight is so concentrated in
urban centres makes transport the
main culprit with respect to urban-
based toxic air pollution. Figure 1 por-
trays peak hourly ozone levels in
selected cities. Four of the selected
cities-Montreal, Quebec, Toronto, and
Hamilton—frequently experience
ranges of peak hourly concentrations
above levels considered tolerable by
Environment Canada.

The transportation sector is also
associated with the emission of 31% of
greenhouse gases in Canada, although
the relatively non-toxic nature of these
means that urban areas need not com-

prise the main focus for their reduc-
tion. The transportation sector’s over-
all contribution is nevertheless
significant. Reducing transport-based
emission of greenhouse gases is crucial
to achieving overall world targets for
CO, reduction, and the ready existence
of alternative transport modes in
urban areas encourages emphasis on
an urban solution.

Per capita emission of greenhouse
gases in 1988 in five European cities

. participating in the International

Council for Local Environmental
Initiative’s Urban CO, Reduction
Project were 48% of those of seven par-
ticipating North American cities, and
the transportation sector was responsi-
ble for approximately 60% of the dif-
ferential.® Transportation was
responsible for 21% of all emissions in
the European cities and 44% of emis-
sions in the North American cities.
While changes in vehicle fleet per-
formance-smaller size and more effi-
cient combustion, together with other
changes unrelated to transport sys-
tems, may be sufficient to permit
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Canada and the United States to
restrain CO, emissions to their present
levels over the period 1990 to 2000, the
current target in Canada’s Green Plan,
the achievement of more ambitious
targets, including the 15% reduction in
1988 emissions by the year 2005 agreed
to at the first International Conference
on Climate Control, would require
reduced reliance on automobiles.”

The Place and Use of
Urban Public
Transportation

The benefits of providing and pro-
moting urban public transit are usually
identified as two-fold. Firstly, urban
public transit has been viewed by
transportation planners as reducing
urban traffic congestion. Less reliance
on individual motor vehicles reduces
the requirement for costly investment
in and operation of expressways, traf-
fic lanes and car parks. It also facili-
tates the high density of residences and
jobs that is often achieved in urban
centres and major sub-centres.
Increased physical mobility for disad-
vantaged groups is a related benefit.

A second benefit of greater urban
public transit use, or at least of reduced
automobile use, is reduced toxic pollu-
tion and greenhouse gas emissions. In
the above-noted Urban CO, Reduction
Project, emissions from the transporta-
tion sector in the five European cities
were 16% of those in the North
American cities. While significant pro-
portions of this differential result from
auto and truck fleet characteristics,
shorter travel distances occasioned by
greater urban densities and signifi-
cantly greater use of bicycles and walk-
ing for work and other daily trips,
greater use of urban public transit,
often as many as 30% of all work trips,
also contributes significantly to the dif-
ferential. In 1991, approximately 15%
of urban Canadians used public transit
~ for work trips.

Table 1 identifies urban transit use
in 12 Canadian cities for the period
1945 to 1991, The year 1945, which is
still associated with war-time
rationing, likely represents an all-time
peak in urban public transit use.
Unprecedented economic growth in
the next two decades, also featuring
growth in automobile ownership to
approximately 70% of households,
resulted in significant decreases in
transit patronage. By 1965, rides per
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capita approximated 40% of 1945 levels
in Toronto and Montreal and from 23
to 29% of 1945 levels in the remaining
major urban centres.

The mid-1960s represent a signifi-
cant threshold in the life of many
Canadian urban transit systems. It
also represents the end of the self-
financing era for Canadian public tran-
sit. In 1965, fare box revenues
comprised 100% of expenditures for
the largest cities, and they even
returned a profit to local councils in a
few notable instances. In Western and
Atlantic Canada, passenger revenues
approximated 85% of expenditures for
major cities.

By 1986 and the end of another two
decades, rides per capita had reversed
their steady declines experienced from
1945 to 1965 in the case of the three
largest systems, increasing by over
80% in Montreal, by 45% in Toronto
and also by 45% in Vancouver, which
hosted Expo ’86. Further decreases
were limited in the case of most other
major systems, 21% for Halifax being
the greatest further decrease from
1965.

Most major Canadian cities placed
greater priority on urban public transit
and significantly less priority on road

construction in this pivotal period than

did cities in the United States. A mid-
1960s study for the Canadian Good
Roads Association concluded that
Canadian cities were projecting 60 to
70% of the per capita rate of expressway
construction of their American coun-
terparts.® A large proportion of those
projections never came to fruition. By
1980, approximately 15% of workers in

major Canadian cities commuted by

public transit, almost five times the
level in major cities in the United States
and greater than the proportion in
many European countries.

By the early 1980s, fare box subsi-
dies, both from local property taxes
and from provincial transfer pay-
ments, approximated 50% of expendi-
tures for most Canadian urban public
transit systems. Provincial transfers
comprised 58%, and municipal subsi-
dies comprised the balance of the total
subsidies in 1986, Public transit subsi-
dies averaged 63% of total costs in the
United States, and they ranged
upwards to 78% in The Netherlands.
Also during this period, increases in
vehicle kilometres of service for
Canadian urban public transit systems,
partially as a result of the extension of
systems into low-density suburbs,

averaged over seven percent per
annum, greater than for any other
Western, industrialized country.® Per
capita automobile registrations in this
period increased by over 40% on the
Island of Montreal and in Metropolitan
Toronto, by over 60% in Vancouver
and by over 100% in most other major
CMAs.

As indicated above, data from the
period 1986 to 1991 indicate a possible
reversal of trends from 1965 to 1986.
Decreases in per capita ridership were
10% in Toronto, 12% in Montreal,
Ottawa and Vancouver, and they var-
ied from five to 23% in the remaining
eight cities monitored. The reasons for
these decreases are explored below,

Transit and Urban Density

It is to be expected that the popula-
tion density of an area served by a
transit line plays a key role in deter-
mining patronage. Most of the market
area of a transit line lies within close
walking distance. Experience is that
population density affects not only the
number of people potentially available
to use transit, but is also strongly corre-
lated with the proportion of people
that actually make use of it.

Figure 2 displays the relationship
between urbanized area density and
transit rides per capita for 12 major
Canadian cities. The correlation is
very strong in both 1966 (r = .77) and
1986 (r = .72) and significant (.98).

While the correlation decreased from

1966 to 1986, urban area density con-
tinued to explain over 50% of variation
in per capita transit ridership. The data
also indicate a major change in the’
slope of the regression line. The
importance of density in determining
transit ridership levels increased sig-
nificantly between 1966 and 1986. The
major investment in public transit and
expansion in areas served that
occurred in most cities between the
mid-1960s and 1980s may have
resulted in the maintenance of rider-
ship levels even in the face of signifi-
cant urban area density decreases in
Canadian cities.

The importance of density as a
determinant of ridership levels is also
amply demonstrated in the cases of
those urban areas where suburban
areas are served by separate transit
systems. Table 2 shows that the two
Edmonton suburban transit systems
(St. Albert and Strathcona County) that
serve suburban areas were used by 22
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50 45

78 24*

1.6 1.1%
2.99 3.29

* Excludes Go Transit

Source; Canadian Urban Transit Fact Book. 1991 Operating Data

passengers/capita in 1991, less than a
third the average for the City of
Edmonton. In the Toronto area, the 11
suburban transit systems, including
the extensive GO Transit commuter
bus and train system, were frequented
by 45 passengers per capita, 24% of the
level of ridership in Metropolitan
Toronto. Suburban areas across the
major rivers from Montréal (Rive-Sud
de Montreal) and Ottawa (Outaouais)
appear to be relatively better served.
The number of revenue passengers per
capita, revenue passengers per revenue
vehicle hour of service and revenue
vehicle hours of service per capita all

more closely approximate those for the
major city. Higher costs per revenue
passenger on these suburban systems
results in considerably lower produc-
tivity rates with respect to the service
levels that are provided. Total costs
per revenue passenger were 136%
higher than for the primary transit
company in Toronto (38% higher
excluding GO Transit costs), 76%
higher for suburban Montreal, 64%
higher for suburban Ottawa, but only
eight percent higher for the average of
the two suburban Edmonton transit
companies that provided only a basic
level of service.

Urban area population density
together with population and land-use
characteristics comprise the demand
side of the urban transportation equa-
tion. As was seen above, urban area
density likely explains a half or more
of the variance in urban public transit
patronage in large Canadian urban
centres. The incorporation of other
aspects
employment and land-use relation-
ships—into overall demand/supply
equations would likely explain a sig-
nificantly greater proportion of overall
variance in public transit patronage.
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Transit Operating and
Performance
Characteristics

Supply side characteristics are nev-
ertheless important parts of the total
equation. Transit operating and per-
formance characteristics, summarized
in Table 3, constitute the supply side of
the equation. Table 4 contains the coef-
ficient of regression coefficients for
various transit supply and demand
characteristics and performance indi-
cators for 1986 for 12 cities. Among the
variables with highest correlations
with rides/capita are revenue vehicle
hours/capita (r = .925), revenue vehicle
km/capita (r = .89) and density (r =.
.881). While the correlation coefficient
for the first two variables is extremely
high and significant (r = .905), the cor-
relation of either of these variables
with density (r = .748 and .728) and
with revenue vehicle km/km?, a mea-
sure of transit route density (r = .737
and .723), indicates that individual
transit companies, while limited by the
demand characteristics of the geo-
graphical areas served, have exercised
considerable latitude with respect to
the level of service provided and that
this supply of urban transit services
has influenced the use of urban public
transit. The data do not indicate that
transit fares are an important variable
in determining overall public transit
patronage. Fares might be a more
important factor with respect to short-
term changes in urban public transit
ridership, or alternative and more
sophisticated analysis might show that
their explanatory value increases fol-
lowing a period of adjustment by riders.

Summary of Determinants
of Rides and Changes in
Rides Per Capita

Table 5 summarizes the results from
stepwise regression equations with
respect to the determinants of transit
rides per capita and changes in transit
rides per capita, 1986-1991. The two
most important independent variables
with respect to transit rides per capita
are, first, vehicle hours of service per
capita and urban area density (com-
bined r2 = .919). While the inclusion of
further variables in the combined
equation does not appreciably
improve explanatory power, some of
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Variables in Equation:

Rev Veh Othr/Cap, 1986

5
3 Density, 1986
Multiple R? = ,937

Variables Not in Equation:

gasoline/hshld

fare rev./pass.

rev veh km/km?

% change, 1986-91, pass rev./veh. hr.
% change, 1986-91, employment

% change, 1986-91, oper. rev/pass

% change, 1986-91, prov. subsidy/cap.

40.10
.04

.60
43

40
.28

-.63
-.5b
A2
.b9
46
.56
.56

density change, 1966-86

16 -.37 -1.44 -.62
12 employment change, 1986-91 -.92 -1.76 -.46
15 prov. subsidy/cap. change, 1986-91 01 .09 .07
9 rev. veh, hr./cap., 1991 -.61 -1.2 -.34
2 hshid/gasoline, 1986 -.04 -.96 -.49
11 rev. veh. km./cap. change, 1986-91 50 1.94 .61
13 open rev./pass change, 1986-1991 -49 -1.38 -.43
10 rev. veh hr./cap. change, 1986-1991 -1.53 -1.59 - 41
14 municipal subsidy/cap. change, 1986-1991 .63 3.07 .69
. Sources:

Environment Canada, Lands Directorate and State of the Environment Reporting Branch. Statistics
Canada, Family Expenditures, Canada, 1986. Canadian Urban Transit Association. ‘

the remaining residual partial correla-
tions are nevertheless interesting.
While fare revenues per passenger
were not an important determinant of
overall ridership levels, they increase
considerably in importance in explain-
ing the residual variance (r = -.55), as
do percent change in operating rev-
enues per passenger and percent
change in provincial subsidies per pas-
senger (r = .56).

Variables identified with the change
in rides per capita from 1986 to 1991
included change in urban density,
1966-1986 (partial r = .620), percent
change in municipal subsidy/capita
(partial r = .694), percent change in rev-
enue vehicle kilometres of service (par-
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tial r = .614), and percent change in
employment (partial r = -.458). The
data contained in Table 3 tend to col-
laborate these findings. Regina experi-
enced the largest decrease in numbers
of per capita riders (23%). The change
in vehicle kilometres per capita of ser-

- vice was—41%, by far the most exten-

sive in Canada, and the change in

employment from 1986 to 1991 was

two percent, shared with three other
cities and the lowest in the country.
Winnipeg, which lost 22% of its per
capita ridership from 1986 to 1991, also
experienced a very low rate of employ-
ment growth (2%) and a relatively high
density decrease (-50%). Toronto expe-
rienced a similarly low growth in

employment during this five-year
period, but its density decrease had
been the lowest among the major cities,
and its municipal subsidy increases
(46% per capita) ranked second among
the 12 major transit systems. The rela-
tive decrease in public transit ridership
was less than for all but two of the
cities included herein.

Conclusions

Urban transport systems are crucial
to local degradation of the tropo-
sphere, urban water and soil pollution
and the emission of greenhouse gases.
The purposes of this brief paper
included identification of the links




between air pollution and urban trans-
portation, the place of urban public
transit in mitigating urban environ-
mental degradation, and the determi-
nants of urban transit ridership levels
and changes in those levels. While the
results should not be viewed as conclu-
sive, they nevertheless provide tenta-
tive insights into the underlying
importance of urban form and density
and of the importance of transit supply
in determining ridership levels and
changes therein.

High levels of public transit patron-
age, however, do not necessarily trans-
late into environmental quality or
lower pollution levels. Newman and
Kenworthy note that Metropolitan
Toronto, which possesses one of the
highest rates of public transit use for
work trips of any city in the world, still
experiences a level of per capita gaso-
line consumption that is well within
the North American norm.?® North
American auto and truck fleet charac-
teristics are cited as one reason. Urban

density is also a variable in the length

of trips and in the decision to walk or
cycle with respect to both work and
non-work trips, and it may also be the
low levels of walking in Canadian and
North American cities that ultimately
determine the intensity of transport
energy use.!! Urban public transporta-
tion is nevertheless critical in mitigat-
ing environmental degradation.
Increased urban area densities are crit-
ical for both public transit use and
walking and cycling.

Despite decreasing urban densities
Canadian urban public transit systems
were able to maintain and often even
improye ridership levels up through
the early 1980s. The key to this experi-
ence appears to have been the willing-
ness to subsidize urban public transit
expansion by both municipal and
provincial governments. Montreal’s
Metro was opened in this period.
Light rail transit systems were initiated
in Calgary, Edmonton and Vancouver,
and a similar “bus way” system was
implemented in Ottawa. Total kilome-
tres of service increased by over seven
percent annually from the mid-1960s
to the early 1980s. From 1966 to 1986,
urban public transit moved from a
break-even service of Canadian munic-
ipalities to one in which half of costs
were raised other than from the fare
box.

The late 1980s witnessed indications
that urban public transit, in addition to
the always present pressures occa-

sioned by declining productivity and
of serving cities of decreasing density
with public transit, was losing the sup-
port implicit in these earlier public
decisions. Extreme examples are in
Regina and Saskatoon. Saskatchewan
became the first provincial govern-
ment to terminate subsidies. Overall,
provincial subsidies decreased from 58
to 49% of the combined provincial-
municipal total.

Service level decreases became the
norm in this period, ranging from nil
in Hamilton and Saskatoon to 41% in
Regina. Of the major urban public
transit systems, service increases
occurred only in Calgary and
Vancouver. Light rail transit expan-
sion occurred in both of these
instances. In short, the same limita-
tions impinging on other municipal
and provincial services are also affect-
ing the willingness of municipalities to
maintain public transit service levels.

Local governiment leadership in two
separate domains will be required if
the trends prevailing since the mid-
1980s are to be altered. The most criti-
cal are decisions with respect to urban
densities and land use. Of course,
while the locus of formal decisions in
land-use planning generally lies with
municipal councils, those councils are

in turn influenced by public opinion. -

And public opinion has on the whole
been opposed to increased densities,
both in particular instances where
changes in land-use plans and zoning
are requested and in general. The
greatest success in this respect thus far
has been in obtaining local council
approvals for urbanization of fallow
lands and re-urbanization of lands cur-
rently used for other purposes. The
critical nature of the link between land
use and transit supply decisions can-
not be emphasized sufficiently. There
is little doubt that some public transit
investment decisions have been less
than optimal as a result of the failure to
make the link.

The second domain is that of public
transit subsidization. As was noted
above, urban public transit in most
nations is subsidized to a greater
extent than in Canada. The expecta-
tion that the fare box should generate
50 to 60% of costs, which has guided
public transit decision-making for
practically the last quarter of a century
in Canada, may have to be altered.
Many local councils accept the propo-
sition that local property taxes are a
legitimate source of local road and

street subsidies, but they appear far
less willing to accept the notion that
urban public transit investment, one of
whose results may be a diminished
demand for road investment, is a legit-
imate public investment. Among pub-
lic transit systems, only B.C. Transit in
Vancouver currently has its own
access to gasoline tax revenues.

Provincial requirements play a
major role with respect to both policy
domains. They are generally responsi-
ble for the planning framework within
which local councils make decisions,
and they are critical with respect to
subsidizing public transit or authoriz-
ing municipal access to revenue
sources other than local property taxes.

There is little doubt that new public
transit investments are cost effective.
A recent study of the economic effects
of investing in rehabilitation and con-
tinued operation of SEPTA (Southeast
Pennsylvania Transit Authority/
Philadelphia) versus cutting or even
eliminating its services found that for
every dollar of public spending, three
dollars would accrue to its state and
region as a result of improved trans-
port.?2 A 1990 study of the Greater
Toronto Area concluded that an alter-
native future “centralized” develop-
ment scenario relying heavily on new
public transit facilities would entail
public capital investment costs similar
to a scenario characterized as “contin-
ued sprawl,” but would ultimately
save over $2 billion in private user
costs. Projected additional transit
operating subsidies of almost $250 mil-
lion annually in 2011 would be par-
tially offset by reduced school bus
subsidies of $100 million and reduced
handicapped transit subsidies of $35
million annually.®

Prepared by Jeffrey Patterson, Senior
Research  Fellow, with Dovrota
Budziszewska, Christian Douchant and
Herb Koehl, Student Research Assistants.

Notes

1. J. Hilborn and M. Still, Canadian
Perspectives on Air Pollution (SOE
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2nd International Conference on Science and
the Management of Protected Areas
May 16-20, 1994
Dalhousie University
Halifax, Nova Scotia

The international conference will focus on topics associated with
ecosystem and ecological monitoring including, but not limited to:
‘monitoring programs and networks; research design and analysis;
biophysical indicators; biodiversity; environmental impact assess-
ments; multi-disciplinary approaches through partrierships and
volunteers; monitoring for human health, public education, land-
scape management; global change research. The role of research:
and monitoring in the management of the protected areas them-
selves and the benchmark role of protected areas as hosts for

research and monitoring for the broader social good will be con-

sidered.

This conference is endorsed by the World Conservation for Natuire
(IUCN), WWE (Canada), Man and the Biosphere Program
(Canada)," The: George: Wright Society, Science and: the
Management of Protected Areas Association, and Environment
Canada.

Persons iriterested: it presenting a paper or poster:should submit
an'abstract no longer than one double-spaced typewritten page by
October 30, 1993 to Mr. Neil Munro, Director, Policy Planning and
Research, Environment Canada, Canadian Pai‘ksi Service, Historic
Properties, Upper Water Street, Halifax, Nova Scotia, Canada B3]
159 or Eax (902) 426-7012. '

Printed on Recycled Paper




ISSUE M N®: 7

IUS NEWSLETTER SUPREEMENT

DATE B AUTUMN 1993

SUSTAINABLE CITIES AND SETTLEMENT
OF THE URBAN COUNTRYSIDE

A large body of literature in several
academic disciplines and spanning sev-
eral decades has focused on the urban
succession of rural and agricultural land
uses and communities at the periphery
of our cities. What is variously called the
urban or rural fringe because it is in the
process of urbanizing or because it may
currently possess the characteristics of a
rural area, or the urban/rural fringe,
acknowledging that fringe areas may be
both urban and rural at the same time, is
the geographic focus of this literature.
Geographers have focused primarily on
resource and land-use changes attending
this process. Sociologists have focused
extensively on the relationship between
old and new residents. Political scien-
tists have focused on the impact of fringe
residents on the politics of the older city,
as well as the nature of the new subur-
ban or exurban politics. Public adminis-
trators focus on the impact of new
residents on public finances and admin-
istration. Of course urban planners and
designers focus on the design of new
communities that are accommodated,
most frequently on green fields.

[ssues associated with designing cities
in greater accordance with sustainable
development principles include the
impact of urban development and rede-
velopment on the quality of land, air and
water resources, the most important con-
sideration being any effect on carrying
capacity of the ecosystem. The principal
focus of those concerned with sustain-

-able urban development has been on
suburban development at the periphery
of cities where the sustainable develop-
ment interest has focused on the nature
of additions to the urban fabric. Issues
have included the density of new devel-
opment, the proximity (or lack of it) of
home, work and other major destina-

tions of urban dwellers, and the proxim-
ity of different land uses to one another.
Travel is a major focus because it is
based on extensive combustion of fossil
fuels. Oil combustion for transportation
is often responsible for well over 60% of
some ground-level toxic air pollutants,
such as oxides of nitrogen and ground-
level ozone, as well as up to a third of
CO, emissions that present a future sub-
stantial risk of global warming, Itis com-
monly observed that in the dense inner
cities of places as diverse as Montreal,

Toronto, Vancouver and Winnipeg,.

some 20% of all trips are by bicycle or
walking, another 35-40% by public tran-
sit and approximately 40% by car,
whereas the proportion of trips by car
approximates 75-80% in many suburban
areas, and fewer than 10% of all trips are
by bicycle or walking. For all of the
above reasons, as well as for social rea-
sons, compactness and diversity are val-
ued as normative principles underlying
sustainable development of cities.

Much of the focus on the nature of
and ecosystem impact of develop-
ment at the periphery of the city fails
to distinguish between the dominant
suburban development that is con-
tiguous to the previously built-up city
and non-contiguous or scattered
development that occurs outside of
the urban and urbanizing area in the
urban/rural fringe. The latter is often
neglected by those interested in steer-
ing our cities in more sustainable
directions.

Sustainable Urlbam
Development and the
Urban/Rural Fringe

One of the foci of the Institute of
Urban Studies’ research program on sus-

tainable urban development has been
the settlement by urban dwellers of the
urban/rural fringe. The recently
released research and working paper,
The  Prairie  Urban  Countryside:
Urban/Rural Fringe Development in Prairie
Regional Cities, explores the issues empir-
ically in the five largest Prairie cities of
Edmonton, Calgary, Winnipeg,
Saskatoon and Regina (in descending
order of size).

Despite the realization of ambitious
annexation schemes that accounted for
over half of all territory annexed to cen-
tral cities of Canadian Census
Metropolitan Areas (CMAs) in the quar-
ter century between 1966 and 1991,
approximately one fifth of the popula-
tion growth in these five regional cities
located in the urban/rural fringe outside
of their rapidly expanding city limits.
Urban dwellers in Prairie cities, as do
their counterparts in other regions of the
country, see the urban /rural fringe as an
extension of the suburbs and a legitimate
residential opportunity. Approximately
one half of these additional people, or
10% of the total population increase,
resided in villages, towns and hamlets in
1991. The other half were dispersed
more evenly in rural residences through-
out the inner parts of the rural munici-
palities that surround the five regional
Prairie cities.

Resources amnd the
Development of the

Urban/Rural Fringe

As is depicted in Figure 1, the precise
residence decisions of these urban/rural
fringe dwellers have important implica-
tions for the allocation of land resources.
The extent of land transformed from
rural to urban use per 1000 new popula-




tion in the suburban areas of the five
cities (84 ha/1000 population increase)
was less than one half of that trans-
formed for the small towns and hamlets
(204 ha/1000 population increase), while
the latter was again less than half the
extent of land used for expanding coun-
tryside populations (481 ha/1000 popu-
lation increase). It is these country
residences that are most identified with
major losses of farmland and often with
“suburbanization” of the rural land-
scape.

Viewed from the perspective of
resource use, the one fifth of new urban
dwellers living in the countryside, also
sometimes known as exurbs, consumed
as much farmland as that lost to new
suburban housing in the expansion of
the central cities. Exurban development,
and even more so, suburban develop-
ment, have generally been oblivious to
the quality of agricultural land used or to
the existence of wetlands or woodlands,
both among the fastest disappearing of
rural land uses in the vicinity of Prairie
cities. The location and pattern of devel-
opment of country residences have often
hindered the efficiency of remaining
farm operations and future urban
growth alike. As a result of considerable
reliance on septic systems and the
accompanying pollution of streams and
groundwater, degradation of water
resources is also more likely identified
with exurban development. Increased
development may also deplete shallow
aquifers. Exurban development is
almost completely identified with auto-
mobile dependence and much greater
per capita emissions of greenhouse gases
to the atmosphere than typical low-
density-suburbs at the edge of the city.
Whereas up to 80% of all trips by resi-
dents of new suburbs are taken by pri-
vate automobile, about 95% of trips in
exurbs are made by car. The remaining
five percent are usually by walking or
biking. Work trips, many to downtown
locations, are typically twice as long in
duration and three times the distance of
wban work trips.

Table 1 details intensity of land use
and loss of farmland for the five regional
Prairie cities. The data reveal several
notable features of the relationship
between resource use and urbanization,
detailed to a greater extent in The Prairie
Urban Countryside. First, we do not
understand all of the reasons that might
occasion either the removal or addition
of farmland to the total inventory.
Removal of farmland over the 20-year
period from 1966 to 1986 was approxi-
mately twice that used for urban devel-
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FIGIURE 1: INTENSITY OF LAND USE/1000
ADDITIONAL RESIDENTS, 1966 - 1986

Urban: Urban: Urban: na Rurgl

Largest Hamilton, 5 Prairie towns near  Residences

Cities Ottawa, Citles 5 Prairie near 5 Prairie
Quebec Cities Cities

Ha/1000 Population Change

Sourcss: 1) Canada, Census of Population, 1966 and 1986,
2) Environment Canada, Land Use Monitoring Program and State of the Environment Reporiing Branch.

opment. Additions, most in outlying
parts of the relevant city regions, approx-
imated three fourths of removals in
Edmonton and almost one fourth of
removals in the Winnipeg region. There
were fewer additions in the other three
cities, where land removed for urbaniza-
tion and residential purposes in the
wban /rural fringe more closely approx-
imated removals from farmland in the
Census of Agriculture. Secondly, the use
of rural land for country residential pur-
poses that accommodated no more than
one tenth of population growth for the
period approximated three fourths of all
land used for additions to urban areas.
The latter accommodated 80% of addi-
tional population in the period, as well
as non-residential uses associated with

urbanization. Land added to the juris-
dictions of the small towns and hamlets
surrounding the major cities was about
30% of that used for additions to the
urban centres,

Table 2, which summarizes farm-
land losses and gains for the five-year
period from 1986 to 1991 and those for
the previous two decades, adds fur-
ther emphasis to the randomness of
overall gains and losses through time.
The regions of two of the cities, Regina
and Saskatoon, experienced gains in
the 1986 to 1991 period, although they
had experienced losses in the previous
two decades. Net losses in the shorter
period in the Edmonton region were
almost four times those in the longer
period.




Table 1

- Farmland, 1966-1986 Urban Small Town
Expansion Growth
Removed Added .. Net 1966-19862 (Ha). =
(Ha). . (Hay. Loss/Gain' (Ha) fes

Edmonton 60,606° 44,834 (15,772) 25,870 10,780 17,453 11,500° 7,7507
Calgary 87,763 4,463 (83,300) 18,354 6,400 4,896 2,500° 18,750°
Winnipeg 49,099 11,650 (37,049) 11,046 na 9,670 5,006'° 9,340"
Saskatoon 23,753 5,094 (18,659) 3,693 990 1,505 650'? 10,400"
Regina 14,777 9,227 {(5,550) 3,090 800 530 na na
Prairie Cities 235,998 75,268 (160,330) 62,053 18,970 34,054 19,656" | 46,240

[ S I CE

Sturgeon Counties.
Approved parcels in 1984,

1986 estimates by Calgary Regional Planning Commission.

Figures in parentheses indicate loss. Source: Census of Agriculture, 1966 and 19886.
Source: Environment Canada Land Use Monitoring Program.

Census Canada {Net).
Local estimates of approved parcels; some still undeveloped in 1986.
Gains in City of Edmonton (37,598 ha} as a result of annexation in 1981 have been subtracted from losses in Strathcona and

8
’ Development as at 30/12/83. Residences for additional parcels occupying 15,500 ha approved but not developed.
a
9

At 7.5 ha/country residence.

'° Large lots created 1976-1988,

' Assumes average parcel size of 1.4 ha for country residences and .5 ha for non-country residences.
2 Thomsen, 1978,
3 Average parcel size of 16 ha. Cf. Thomsen, 1978.
4 Excludes Regina.

Table 2

FARMLAND LOSS & POPULATION CHANGE
_PRAIRIE REGIONAL CITIES 1966 - 1991

EDMONTON | CALGARY WINNIPEG - | SASKATOON'
Net Farmland Loss (Gain)
1966 - 1086 (ha) 15,772 83,306 38,033 18,658 5,549 161,318
1986 - 1991 (ha} 57,137 14,462 11,871 (6,483) (20,175) 56,518
Region Population Change
1966 - 1986 325,075 341,190 107,962 71,751 48,329 894,307
1986 - 1991 55,521 85,504 29,311 9,358 5,171 184,865
Farmiand Loss
(Gain)/1000 Pop Increase
1966 - 1986 (ha) 48 244 352 206 115 180
1986 - 1991 (ha) 1,029 169 405 (690) (3,879) 306

Sources:

Canada, Censuses of Population and Agriculture, 1966, 1986 and 1991,
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The Demand for Living in
the Coumtryside

The demand for space by urbanites
appears to be insatiable. The 1991 sur-
vey of residents of ten Canadian cities,
including the five Prairie regional cities,
by the Angus Reid Group and the
Institute revealed that the proportion of
residents wanting to move to suburban
locations far exceeded those desiring to
move in the opposite direction (see
Sustainable Cities, 1, 1991). While a
smaller proportion of residents in the
Prairie cities than in the five non-Prairie
cities expressed a desire to live outside
the built-up urban area, almost one half
of residents said that they were attracted
by the prospect of living in the country-
side or a village or hamlet outside the
city, and half of these said that there was
a high likelihood of realizing this desire
in the next five years.

The characteristics of those living in
the urban/rural fringe in 1986 are
reviewed in The Prairie Urban
Countryside, Among the features that
distinguish urban/rural fringe residents
is their domination by younger-than-
average aged, child-rearing, coupled
and affluent families with 30-50% more
young children than the average subur-
ban family. Median incomes in fringe

areas, more so among the more dis-
persed settlers in the rural fringe, were
well above those in the central cities.
Being affluent, the incidence of poverty
in rural municipalities was usually sig-
nificantly less than the average for cen-
tral cities.

1P i@ in the Regions
of Prairie Cities

Promotion of sustainable urban
development obviously requires increas-
ing attention to planning in the city’s
countryside. Increasing attention by
provincial and local officials to the issues
presented by settlement of the country-
side by urbanites did occur as time pro-
gressed during the past quarter of a
century. Policies in effect in the 1980s
showed considerably greater sensitivity
to these issues than those existent in the
1960s when the move to the exurbs
began in earnest. The current expecta-
tion is that large-city municipal authori-
ties in each of the city regions will plan
for most future urban growth on lands
contained within municipal boundaries.
Planning is moving towards what may
be characterized as a comprehensive-
integrated approach (Bryant and
Johnston, 1992).

Both Regina and

Saslatoon have undertaken the develop-
ment of joint plans with their surround-
ing rural municipalities. Regional
planning commissions in both Calgary
and Edmonton have negotiated plan-
ning agreements and commitments
from the surrounding rural municipali-
ties. While Manitoba terminated the
City of Winnipeg’s extra-territorial juris-
diction in 1989, that province is currently
preparing a land-use plan for the “capi-
tal region” under the auspices of the
Round Table on Environment and the
BEconomy.

It is nevertheless evident that the task
is made particularly difficult by the
desire to accommodate a full range of
residential choices, by the desires and
needs of the farming community, and by
competing policies and needs of the
rural and urban municipalities in city
regions. The same rural municipal
authorities charged with conserving the
countryside are also balancing the provi-
sion of urban services and property tax
reventes.

Altering Residential
Location Incentives

While improved planning systems
will likely result in improved planning

Table 3
PER CAPITA TAXATION AND EXPENDITURES IN'WINNIPEG AND
RURAL MUNICIPALITIES, 1991
. REVENUES RURAL MUNICIPAL WINNIPEG 'DIFFERENGE
U RING ($) : :
(8 ($)

Assessment 18,964 16,901 -2,063
Tax revenues 661 1,106 +445 62.1
Non-tax revenues 158 429 +271 37.8
Total Revenues 819 1,536 +717 100
Expenditures
Education 440 ' 514 +74 10.3
Debt charges 13 156 +143 20.0
General Government 71 119 +48 . 6.7
Protection 28 234 +206 28.8
Transportation 149 168 +19 2.6
Welfare 6 92 +86 12.0
Recreation and Culture 8 128 +120 16.8
Other 24 64 +40 5.6
Total 820 1,536 +716 100

Non-education 380 1,021 +641 89.5

Source: Manitoba Rural Development Municipalities of the Province of Manitoba, 1991.
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practice and development results, these
systems can not overcome the problems
of lack of political will or lack of inter-
governmental co-operation that have
been identified so many times previ-
ously as major reasons for the failure to
realize planning goals and objectives.
Many observers believe that sustainable
development practices will occur only as
the incentives to husband resources are
applied. A public policy challenge is the
generation of an economic environment
that is conducive to ecologically sound
decisions.

Two examples are illustrative. In the
Winnipeg region, as shown in Table 3,
property taxation levels obviously
favour decisions to locate in rural munic-
tpalities outside the city. Municipal ser-
vices spending other than for education
in the ten rural municipalities surround-
ing the city approximated only 37% of
spending levels in the city in 1991. Over
75% of the differential was accounted for
by spending on debt retirement, protec-
tive services (principally fire and police),
welfare services and recreation and cul-
ture. Many of these differentials stem
from the decision by exurbanites to
forego many municipal services or a
community decision that certain services
are not required. Many other differen-
tials, however, stem from the provision
of services or subsidies by the provincial
government. There is a need critically to
review service systems and methods of
paying for them. Tax revenues for both
municipal and school purposes in the
rural municipalities were 3.5% of assess-
ment, while they were 6.5% of assess-
ment in the City of Winnipeg.

Some observers believe that charging
urban transport system user fees or
charges more closely approximating the
true costs of providing services would
reduce system use or requirements. A
recent report by the World Resources
Institute in the United States documents
the fact that the road system cost (both
wrban and rural) is at least six times cur-
rent user fees contained in road tolls and
gasoline and diesel fuel taxes (McKenzie
et al., 1992). Road construction, repair
and maintenance spending not covered
by user charges in 1989 were two times
those charges. The costs of providing
parking for employees, which is not
taxed in either the U.S.A. or Canada, was
almost another two times current user

charges. And external costs, including

the health costs of ground level air pollu-
tion, the costs of meeting the U.S.A.’s
commitment to keep CO, emissions con-
stant, noise costs, accident costs not cov-
ered by insurance and security costs,

were of similar magnitude. While cur-
rent user charges in Canada are typically
higher than those in the U.S.A., similar
Canadian studies would undoubtedly
produce similar estimates.

There is little doubt about the contin-
ued existence of demand for living
beyond the built-up city by urbanites.
New house construction in the rural
municipalities surrounding Winnipeg
was higher relative to the central city in
the five years between the 1986 and 1991
Censuses than it was in any previous
quinquennial period since 1966. In both
Calgary and Edmonton, ambitious
annexations by the central cities have
masked demand for rural living, but the
Calgary Regional Planning Commission
nevertheless reported in 1993 that rates
of rural parcel registration had increased
dramatically since 1987 and that they
were higher in 1990 than for any previ-
ous year since 1971 (Calgary Regional
Planning Commission, 1993). They also
reported that they felt rapid population
growth in the 45-54 age group was one
of the driving forces behind growth in
demand for rural living. The demand
for rural living among residents of the
two smaller cities, Regina and
Saskatoon, is less certain.
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It is in Canada’s small and rural communities where the aging of the country’s population has been most felt. This
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The Institute of Urban Studies Presents

ENVIRONMENTAL STEWARDSHIP:
HISTORY, THEORY AND PRACTICE

A two-day workshop at The University of Winnipeg
March 11-12, 1994

“Stewardship” is a model of human responsibility for the environment that
has been adopted by a wide variety of academics, planners, policymakers and
grassroots environmental organizations.

This workshop will bring together the “theorists” of environmental steward-
ship (theologians, ethicists) with “practitioners” (planners, policymakers,
environmental activists) who attempt to apply stewardship principles in their
professional and organizational codes and activities.

Presenters include:

Roger Hutchinson, Emmanuel College, Toronto (Keynote speaker)
“Environmental Stewardship: A Christian Theological Understanding”

Carl Ridd, Department of Religious Studies, The University of Winnipeg
“Stewardship in the Context of Environimental Ethics”

Karen J. Warren, Department of Philosophy, Macalester College,

St. Paul, MIN

“Envirormental Stewardship: An Ecofeminist View”

O. P. Dwived, Department of Political Studies, University of Guelph “Our
Karma and Dharma to the Environment: An Eastern Vision”

Dennis Rogers-Martinez, American Indian Cultural Center, Talent, OR
“Environmental Stewardship: An Aboriginal View”

Dianne Malley, Freshwater Institute, Winnipeg

TBA

Sally Lerner, Department of Environmental Resource Studies,
University of Waterloo

"Stewardship as a Grassroots Environmental Ethic”

Stewart Hilts, Director, Centre for Land and Water Stewardship,
University of Guelph

“Natural Heritage Stewardship Program”

Evelyn Pinkerton, Research Associate, School of Community and Regional
Planning, University of British Columbia

“A Multi-Party Model for Stewardship Planning of Watershed Resources”
Michael Warren, Department of Anthropology, lowa State-University
"Indigenous Knowledge Systems and Cross-Cultural Aspects of Environmental
Stewardship”

Briane Oborne, International Coalition for Land /Water Stewardship
"“The International Coalition for Land/Water Stewardship”

Mary Ann Beavis, Institute of Urban Studies (Conference Co-ordinator)
“The Ethical Model of Stewardship in Theory and Practice/Towards an Agenda for
Integrating Theory and Practice in Envirorimental Ethics”

Fees (Including GST)

Before Feb. 1 After Feb. 1
Full Workshop $60.00 $75.00
Student Rate $25.00 $30.00
Daily Rate $30.00 $40.00

REGISTRATION IS LIMITED TO 100 PARTICIPANTS.
PLEASE REGISTER EARLY TO AVOID DISAPPOINTMENT.

Contact: Nancy Ito, Administrative Officer, Institute of Urban Studies, The
University of Winnipeg, 515 Portage Avenue, Winnipeg, Manitoba R3B 2E9.
Tel. (204) 786 9409, Fax (204) 786 1824.
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JUNE 15-16, 1994
UNIVERSITY OF CALGARY
1994 LEARNED SOCIETTES

CONFERENCIE

CONFERENCE ON
URBAN RESEARCH

The Institute of Urban Studies is co-
ordinating a multi-disciplinary confer-
ence at the annual meeting of the
Canadian Leaned Societies in June 1994,
Academics in all urban-related disci-
plines are invited to attend.

The conference will provide an
opportunity for academics/researchers
in urban-related fields from across
Canada to present papers relevant to the
interdisciplinary field of Urban Studies,
including, for example:

urban policy

urban studies theory and methods
urban society and culture
urban environment

urban government/ politics
quality of urban life

urban housing

urban ecology/biology
urban health

urban transportation
urban design

urban heritage

® © @ @ 0 e 90 © 0 © e ©

Academics attending the Learneds
for meetings of their own societies, as
well as those in disciplines not normally
represented at the Learneds, are encour-
aged to attend, and to submit proposals
for presentations.

Itis hoped that this conference will be
the first step towards the formation of a
Canadian urban studies association, and
a meeting to discuss this possibility will
be scheduled for the conference.

Deadline for submission of 250-350
word abstracts is November 30, 1993.

Proposals for conference papers
should be submitted to Dr. Mary Ann
Beavis, Institute of Urban Studies, The
University of Winnipeg, 515 Portage
Avenue, Winnipeg, Manitoba R3B 2E9.
Tel. (204) 786-9851; Fax (204) 786-1824.

To register, contact: 1994 Learned
Societies Conference Secretariat, The
University of Calgary, 2500 University
Drive N.W., Calgary, Alberta T2N 1N4.
Tel. (403) 220-8740; Fax (403) 282-4119.
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One of the major responsibilities of
Canada’s municipalities is the collection
and/for disposal of solid waste generated by
residents and businesses within their bound-
aries. A variety of factors tiake waste mini-
mization (reduction, re-use, recycling, and
recovery) one of the most substantial ways in
which municipalities contribute to the objec-
tives of sustainable development and of
Canada’s Green Plan. This issue of
Sustainable Cities reviews the waste mini-
mization activities of the three largest Prairie
cities, Calgary, Edmonton and Winnipeg.

Environment is generally considered
to be a shared jurisdiction between the
federal and provincial governments.
Provincial governments are generally
responsible for the quality of the envi-
ronment within their borders;
Municipalities play an increasingly cru-
cial role in environmental protection
within frameworks provided by the
provinces. Municipalities are critical ele-
ments in any waste reduction strategy.
The growing shortage of disposal oppor-
tunities, growing citizen opposition to
the development of new landfill and
incineration sites, and dramatically
increasing costs of developing environ-
mentally acceptable facilities have added
to the impetus for greater emphasis on
waste minimization,

Increased environmental awareness
of the impact of waste disposal on the
environment, as well as an increased
scale and magnitude of impact attendant
to growing population and increased
waste generation, have also resulted in
increased provincial regulation of
municipal waste disposal activities.
Provinces increasingly require that land-
fill gases from current and previous
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landfills must be monitored and limited
where there are potential harmful
impacts. Leachate emissions, the liquid
waste that is invariably emitted from dis-
posal sites for wet waste, must be con-
tained on site or treated in sanitary waste
management systems.

In 1989 the Canadian Council of
Ministers of the Environment, which
includes all of Canada’s ministers of the

environment, set a nationwide goal of

50% reduction in the per person weight
of garbage sent for disposal by the year
2000. Although different provinces will
have varying capability of achieving this
target, each province is committed to this
degree of reduction. Several provinces
have set interim targets as well. British
Columbia is committed to reducing per
capita garbage weight by 35% by 19965.

Just as importantly, public opinion
points toward increased popular expec-
tations of municipalities with respect to
waste minimization strategies. In the
autumn of 1991, residents of eight large
cities, when asked by the Angus Reid
Group to indicate the priority they
placed on a variety of urban initiatives,
ranked developing better programs for
solid waste reduction and recycling a
close second to reducing crime as a
municipal priority.'

Improved recycling was only slightly
less important to the residents of the
three Prairie cities. It ranked a strong
third to reducing crime and promoting
economic development. Seventy-four,
70 and 67% of respondents in
Edmonton, Calgary and Winnipeg,
respectively, indicated that waste reduc-
tion scored 6 or 7 as a future municipal
priority on a scale of 1 to 7. Sixty-nine
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percent of respondents in the 1992
Winnipeg Area Study, an annual public
opinion survey of Winnipeg residents by
the University of Manitoba’s sociology
department, agreed that reducing, re-
using and recycling waste was the most
important thing that they could do for
the environment. Only the need for fur-
ther efforts to purify sewage effluent
entering Winnipeg’s Red and
Assiniboine Rivers-73%—exceeded
reducing and recycling waste as a prior-
ity among Winnipeggers.* In a similar
survey administered from the
University of Alberta’s Population
Research Laboratory in 1990, approxi-
mately 89% of respondents in both
Calgary and Edmonton said that they
were concerned or very concerned about
Earth’s environment, and 59 and 72%,
respectively, said that they recycled
either old newsprint and/or bottles and
cans.? That varying proportions of the
two city’s populations recycled despite
similar levels of agreement on the impor-
tance of protecting the environment was
attributed to respective recycling oppor-
tunities in the two cities.

Waste Mimimization and
Sustainable Development

Waste minimization contributes sub-
stantially to sustainable development
objectives, and the further up the
sequential hierarchy of reduce, re-use,
recycle, recover that waste is minimized,
the greater is the benefit. Generally,
reducing, re-using and recycling prod-
ucts decreases the total demand for lim-
ited natural resources and energy
consumption in manufacturing.




Recycling a glass jar saves enough
energy to light a 100-watt light bulb for
four hours. Recycled paper uses up to
64% less energy to manufacture than vir-
gin paper and produces only one-half
the ground level air pollution and sur-
face water degradation.

Waste minimization also makes eco-
nomic sense to both cities and con-
sumers. The cost of municipal waste
disposal increased more in the 1980s
than the price of oil did in the 1970s.
Nearly $1 of every $10 spent for food and
beverages pays for packaging.

Waste disposal also emits consider-
able pollution and greenhouse gases
(GHGs) into the atmosphere, GHGs are
implicated in the potential for global cli-
mate change and its likely impact on the
biosphere. One quarter of landfill gas
consists of CO,. Methane from landfills
contributes 49% of anthropogenic
(human-produced) methane in Canada.
Methane is potentially explosive, should
it find its way from landfill sites into
buildings. An increasingly common
practice is for methane to be flared
(burned) on site so that it does not enter
the atmosphere, and it is sometimes
used to produce power and heat. Other
toxic and nuisance gases may be emitted
by landfill sites as well,

Incineration of garbage, the method
used to dispose of approximately eight
percent of Canada’s municipal waste,
reduces pollution caused by the leakage
of gases from landfills, but it results in
the emission of other toxins into the
atmosphere, Ash and fly ash from incin-
erators also contain a number of harmful
organic (dioxins, furans and PAHSs) and
inorganic (cadmium, chromium, lead,
mercury and zinc) chemical substances.
However, incineration, combined with
district heating, a common practice in
many European cities, can reduce sub-
stantially both the total demand for heat-
ing the built environment and the
accompanying greenhouse gas emis-
sions. Despite its potential for energy
recovery and the fact that incineration
reduces waste weight by 85%, incinera-
tion is now a declining disposal tech-
nique in Canada. Locating incineration
sites also invariably produces the same
opposition as locating new landfill sites.

Minimization of Waste
and Municipalities

Municipal solid waste generally
includes residential, commercial, institu-
tional and light industrial waste. These
wastes totalled 21 million tonnes in 1988,
and 16 million tonnes (76%) was han-
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dled by municipalities in 1988° Eighty-
two percent (13 million tonnes) was
landfilled, and eight percent (1.3 million
tonnes) was incinerated. Ten percent
(1.6 million tonnes) was'recycled. By
comparison 13% was recycled in the
United States.® Municipalities are also
responsible for hazardous household
wastes. Most hazardous and other
wastes generated by heavy industry are
disposed of other than through munici-
pal waste disposal systems. Provincial
statutes and regulations are generally
applied to these wastes.

In addition, the construction industry
generated about nine million tonnes of
debris and waste, and an unknown part
of this was also disposed of through
municipal systems. The Canadian con-
struction industry, the Canada Mortgage
and Housing Corporation and provin-
cial governments are currently focusing
major efforts on decreasing construction
waste.”

No comprehensive Canada-wide
inventory of the composition of waste
exists, Table 1 provides details on the
composition of residential and non-resi-
dential waste in Ontario. Ontario gener-
ates up to 45% of all Canadian solid
waste, and about 43% of this is generated
in the residential sector. It is evident
from the classification of waste that
much of waste is ultimately generated
by consumer packaging: cardboard and
related paper products, glass, plastic
(PET), and metal. Together these prod-
ucts comprise nearly 40% of both resi-

dential and total waste. Only about 20%
of all waste is comprised of organic food
and plant substances, although most of
this latter total could best be disposed of
by means of community or individual
composting. Newsprint comprises
approximately 17% of residential waste
and seven percent of total waste.

Accurate historical information on
Canadian waste generation is also
unavailable. It is generally accepted in
the U.5, that per capitn solid waste gener-
ation increased by 30% from 1960 to
1986, or approximately one percent per
year.® One of the most significant trends
was in the rise of plastic, which increased
from .01 Ibs./person/day in 1960 to .32
in 1988. Paper and paper board
accounted for over 43% of the increase.
The generation of wet garbage was gen-
erally stable over this long period. Food
waste decreased from .17 to .13 kg/per-
son/day, while yard wastes increased
from .28 to .32 kg/person/day.
Successful implementation of the 4 Rs in
Canada would likely represent the first
reversal of constantly increasing solid
waste generation in contemporary
history.

Waste Generation amnd
Environmental Practices
of Prairie Residents

To provide a baseline against which
to assess future waste minimization
activities, Statistics Canada undertook a
survey of local government waste man-

TABLE 1: COMPOSITION OF WASTE, 1989
. = Commercial
*. Hesidential . Institutional Totet
Industrial
000 . % 000 % Q00 %
Ttonnes. | - tonnas tonnes |

Poper Products 1474 36 1221 23 2696 29
{Old cardboard) (108) {441) (649)
{Fire} (74) {364} {428)
{Newsprint} {673) - (673)
{Othor) {619) {426) {10456)
Wood a7 1 1130 21 177 12
Construction 64 2 - - 64 1
Diapera 1 3 - - 1M 1
Glass 291 7 282 6 673 6
Plastic 262 6 163 3 416 4
Plant, yard 1279 32 600 11 1979 20
Metal 263 6 699 11 BG62 f
Tires 1 neg 88 2 889 1
Household hazardous 23 neg - - 23 nag
Other 247 6 1278 24 1626 186

4062 29 6361 1008 413 29

Source: Ontario Ministry of tha Environrent, 1989,




agement practices and of packaging in
1990, and a survey of household envi-
ronmental practices in 1991.°

A major part of the household survey
focused on household recycling activi-
ties with respect to old newsprint, metal
cans, glass bottles and plastics. There
was considerable variation by province
with respect to recycling each of these
items, and the results are displayed in
Table 2. Nationally, from 42 to 53% of
Canadian households had access to recy-
cling opportunities for the four classes of
waste, and over 85% of those with access
practiced recycling. In the Prairie
provinces, access to paper recycling
opportunities was generally less than for
the nation as a whole, but access gener-
ally matched that of the nation for the
other three commodities. However, a
significantly smaller proportion of resi-
dents of the three Prairie provinces took
advantage of the recycling opportunities
available than for the nation as a whole,

Both access and use varied consider-
ably across the three provinces, Use of
facilities varied between 77 and 84% for
Alberta, and Albertans generally made
better use of available recycling opportu-
nities than did residents of the two other
Prairie provinces. Only 47 to 59% of
Manitobans made use of available recy-
cling facilities for the four commaodities,
and only 38 to 44% of Manitobans, con-
siderably below the national average,
had access to recycling opportunities.
Albertans appear to have the nation’s
greatest access to recycling facilities for
hazardous household wastes, and they
make good use of that access.

Overall, waste recycled as a propor-
tion of total waste collected averaged
nine percent for the nation and varied
from four percent for five cities in the
Atlantic provinces to 13% for the 37 par-
ticipating Ontario cities. It was six per-
cent in the seven participating Prairie
cities. Data disaggregated by Census
Metropolitan Area (CMA) show that use
of newspaper recycling opportunities
was 55% in Winnipeg, 75% in Calgary
and 89% in Edmonton. The national
average was 86%. Some of the reasons
underlying these patterns will be
explored below in a short discussion of
the practices and policies of the three
cities.

Waste minimization is significantly
influenced by markets for re-used or
recycled products. Considerable effort
has gone into the development of mar-
kets, and local and regional success in
recycling depends on these markets.
The national packaging survey, for
instance, shows that per capita consump-

TABLE 2: RECYCLING ACTIVITY IN CANADA AND THE
PRAIRIE PROVINCES SR
Canada Alberta Manitobé:n Sask.
% % % %
PAPER RECVCLING
Accass 53 51 40 38
% wiaccess using 86 77 50 70
METAL CAN RECYCLING
Access 49 52 42 56
% w/access using 86 83 56 74
GLASS BOTTLE RECYCLING
Access 50 54 38 54
% wiaccess using 86 84 47 74
PLASTIC RECYCLING
Access 42 a6 a4 50
% wi/laccess using a5 79 69 71
HAZARDQUS WASTE RECYCLING
Access 26 45 19 32
% w/access using 62 54 46 a5

Source: Statistics Canada, Household Environment Survey, 1991

tion of packaging material is below the

national average in the three Prairie
provinces, but the proportion of packag-
ing recycled is less than in any other of
Canada’s major regions (Table 3). The
lack of markets may be one reason for
lesser recycling activity in the Prairie
region,

Waste Collection, Recycling
and Disposal in Calgary,
Edmonton and Winnipeg
Table 4 summarizes total collections,
recycling activity and landfill disposals
for 1992. The data are not strictly com-
parable.!? It would be desirable to depict
trends in waste collection and disposal,
but the available data probably say more
about levels of economic activity and
trends than they do about waste and
waste generation, conservation and recy-
cling trends. Non-residential waste gen-
eration is especially sensitive to
economic and construction cycles,!
Nevertheless, the most striking observa-
tion is the apparent low level of recycling
activity in Calgary and Winnipeg and
the considerable activity occurring in
Edmonton. Major variables appear to be
ease and cost of consumer access to recy-

cling facilities. Significantly greater use
is made of facilities with curbside pick-
up. The policies and programs of each of
the three cities, the decisions taken by
local councils with respect to waste min-
imization, and the motivations for these
decisions are reviewed briefly in the fol-
lowing,

Edmonton, Waste minimization
efforts of the City of Edmonton amply
and simultaneously illustrate both the
motivating role played by a shortage of
landfill capacity and the limitations
imposed by the need to raise the funds
for municipal waste minimization efforts
from local property taxes.

The only current public landfill oper-
ating in the Edmonton area was opened
in 1975, and civic administrators were
well aware by the early 1980s that a
replacement(s) had to be found. This
urgency, as well as the commitment of
the municipal council to the four Rs,
motivated the implementation of the
blue box curbside recycling program as
early as 1990. The resulting diversion of
waste, as well as declining waste genera-
tion associated with the economic down-
turn of the 1980s and the willingness of
Alberta public health and environment
authorities to agree to plans to extend the
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life of existing landfills, has allowed the
civic administration to avert a waste dis-
posal crisis. In mid-1993, civic politicians
were still considering both an alternative
regional site southeast of the City and an
offer from an outlying county to accept
Edmonton’s solid waste.

Edmonton City Council adopted a
waste management master plan in 1991,
containing recommended programs for
diverting 38 to 49% of waste by 1994.
The lower proportion was applicable to
a regional effort, while the higher diver-
sion target was specified should the City
not be able tojoin its efforts with those of
its region. The plan also assumed that
the entirety of the waste collection and
disposal operation would be operated as
a non-profit public utility, financed
through user charges. It was anticipated
that user charges would be progres-
sively structured to promote waste mini-
mization at source in addition to
recycling. It was also planned that
Edmonton would move to a wet/dry
collection system beginning in 1993, The
total cost of waste management was pro-
jected to increase from $25,232,000 in
1991 to $31,878,000 in 1994 should the
regional approach be realized, or
$41,146,000 should the City have to pro-
ceed independently. Basic collection and
disposal cost was slightly under $14 mil-
lion in 1991, and the remaining costs
were attributable to public education,
recycling, composting and other waste
minimization efforts.

Edmonton’s recycling efforts,
financed entirely from the local property
tax base (less offsets from marketing of
recycled commodities), have more than
matched those of most other Canadian
jurisdictions. In 1992, for instance,
almost 19% of residential waste and 13%
of non-residential waste was diverted by
recycling. The two largest components
of the 42,000 tonnes of residential waste
recycled consisted of 28,000 tonnes of
commodities collected in blue boxes and
almost 13,000 tonnes of yard waste col-
lected in clear plastic bags for compost-
ing.

gI—Iowever, the City has been ham-
pered in its efforts fully to implement the
waste management master plan by the
refusal of a Council majority to concur
with the plans for turning waste man-
agement into a public utility. The waste
management system continues to be
supported by its property tax base. In
1993, for instance, the separate collection
and recycling of yard waste was sus-
pended in an effort to contain property
tax increases. This latter event probably
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TABLE 3; CONSUMPHON AND RECYCLING OF:
F’/\CKAGING 1990
Region/Province Total Consumed | % Recycled
Par Capita ‘
-~ {000t)
Atlantic .36 5
Queboc 51 9
Ontario .68 18
Prairie 43 4
Manitoba 47 6
Saskatchewan .33 5
Alberta 44 4
BC 41 11
Canada .50 i2

Source:

Statistics Canada, National Packaging Survey, 1990,

TABLE 4 WASIE COLLFCTION AND DISPOSAL, THF\LE
PRAIRIE CITIES, 1992

Calgary Edmonton. |~ Winnipag

B (0001} i (0001) {0001)
Residential Waste 191 213 264
Recycled - 5 - 42 -6
Disposal 186 171 258
Non-Residential Waste 444 378 na
Recycled -2 - 48 na
Disposal a442 321 262
Total Disposal 628 492 520
Per Capita .88 .79 .84

Source: Calculated from 1992 Annual Reporis

demonstrates better than anything else
the shortcomings of continued reliance
of waste management on property taxes.
It also likely demonstrates the need for
considering financing alternatives not as
reliant on municipal administrations
without leverage with respect to many
aspects of the waste management sys-
tem, most notably the waste generation
aspects. As will be seen below, waste
minimization efforts in Calgary and
Winnipeg are even more graphic illus-
trations of these limitations.

Calgary. There currently appears to
be no shortage of landfill capacity in
Calgary, and the smaller effort devoted
to waste minimization likely reflects this
reality. Calgary currently operates four
landfill sites in the four quadrants of the

City, thus also minimizing the need for
transfer stations in its waste collection
system.

City Council and the civic administra-
tion have nevertheless taken seriously
the need for waste minimization,
although their willingness to incur addi-
tional costs has been understandably less
than that of Edmonton. The data in
Table 4 likely understate the impact of
Calgary’s current efforts, as the extensive
depot recycling system that Calgary
now possesses was not formally autho-
rized until mid-1992, and the City still
did not have all of the 42 planned depots
in operation at the end of 1993,

Calgary’s most notable contribution
to knowledge with respect to recycling
was the operation of a controlled pilot
program comparing the costs, benefits




and performance of curbside pick-up
and depot recycling (Table 5). Based on
the results of the pilot program and the
conclusion that drop-off was consider-
ably less expensive and is accessible to a
larger share of the population (apart-
ments and small businesses as well as
houses) civic administrators recom-
mended the implementation of a full-
scale depot drop-off program. Together
with increases in tipping fees to
$35/tonne (1993), it was felt that Calgary
had made a strong beginning towards
implementing a waste minimization
plan.

Winnipeg. As was noted above,
Statistics Canada’s 1991 Household
Environment Survey found that partici-
pation rates in recycling programs were
generally lower in Winnipeg than for
any other of Canada’s 15 largest cities.
Lack of recycling opportunities is gener-
ally given as the reason. The civic
administration decided not to follow up
a 1989 demonstration of curbside recy-
cling after carefully assessing the costs of
a full-scale program. A number of small
private companies offer curbside recy-
cling services, and it is estimated that
10% of Winnipeg households in single
homes purchased these services (usually
around $5-6/month) in 1992. In July
1992 the civic council authorized the
establishment of up to six recycling
depots.

In 1990 the civic council adopted a
waste minimization and recycling action
plan that had as its objective the reduc-
tion of waste disposal by 34% by the year
2000: six percent from curbside and
depot recycling; five percent from indus-
trial /commercial/ civic recycling pro-
grams; two percent from wood and
brush chipping; ten percent from central
composting; and 11% from other, princi-
pally source reduction. Council and the
civic administration have proved reluc-
tant to implement any measures that
would add to property tax rates, already
the nation’s highest relative to per capita
incomes of Winnipeggers.

It is in this last context that the civic
administration and provincial govern-
ment both welcomed and promoted the
bid by the Grocery Products
Manufacturers of Canada (GPMC) to
make Manitoba the first site in North
America for the introduction of a “pack-
aging stewardship model.” The pro-
gram anticipates province-wide
recycling services for three fourths of
Manitoba’s households and two pro-
cessing plants in Brandon and

CEUTABLE B

CURBSIDE AND DROP:OFF COMPARISON TO EVALUATION CRITERIA- " i
Criteria’ i ¥ eorbaide T o Drépioff
Participation 72% 47 % minimum,
Acceasible only single femily- Accaasible to all housing
fourplox (R1-R4}. formas,
Costs $213-$243/tonne (projacted). $118/tonne {projected},

Material Quantitiea
{projectad),

11-13% of residential waste stream

8-11% of residential weste
straam (projected).

Material Quality

Minimal contamination.

Minimal contamination, but
slightly highar than curbside.

Public Acceptance

869% of ganeral public.

86% of genaral public,

Source; City of Calgary, Final Repori: Pilot Residential Recycling Program, p.41.

Winnipeg. Costestimates are based on a
promise of no new recycling costs for
municipalities and are anticipated to
reach $5.5 million annually by the third
year of implementation.

Public Policy for

Waste Mimnimization
Historically, municipalities and

municipal taxpayers have borne the cost

of providing local services, including

waste collection and disposal, at least for

occupants of single family houses, The

cost of collection and disposal was gen-
erally included in municipal budgets.
The bulk of any funds required came
from municipal revenues, and the main
revenue sowrce for municipalities is the
property tax. The objective of municipal
administrators was to collect and dis-
pose of waste as efficiently and effec-
tively as possible. In the case of Calgary,
Edmonton and Winnipeg the cost of col-
lection services ranged from $28 in
Winnipeg to $47 per capita in Calgary and
Edmonton in 1991, or from 2.7 to 6.5% of
total municipal (non-school) spending.
The main issue for most municipalities
stemming from increasing concern for
minimizing waste is who will pay for the
increased costs associated with public
education, recycling and recovering
value from waste.

Minimizing waste entails additional
costs. As was seen above, the limited
waste minimization and demand activi-
ties currently undertaken by major
Prairie cities, principally collection of
recycling wastes from special depots and
from specially designated recycling
boxes at curbside, costs from $120 to
$250 per tonne of recycled waste (com-
pared to $60-80 for basic residential
garbage collection and disposal) and

adds considerably to total municipal
waste collection and disposal bills. As is
the case with the base cost, additional
costs up to now have also largely been
borne by the three Prairie cities.

The public policy challenge is the rais-
ing of revenues to compensate munici-
palities, as well as the larger waste
management system, for the additional
costs associated with “sustainable devel-
opment” practices. The principal argu-
ment opposed to charging these costs
against increased property levies is that
to do so would amount to charging
resource conservation and good envi-
ronmental practice to citizens as con-
sumers. Society as a whole is the main
beneficiary. A related issue is the princi-
ple of benefit taxation. It is the view of
many tax theorists that property taxa-
tion, the predominant source of munici-
pal revenue, has a very legitimate
presence in the overall Canadian taxa-
tion system as a benefit tax.'> It would,
however, be inequitable to charge prop-
erty tax where the beneficiary was either
society generally or a small group of
property owners, namely manufactur-
ers, wholesalers and retailers who are
the primary generators of waste.

A related issue of equity is that in
much of Canada, including the three
Prairie cities considered here, municipal
collection of waste from multi-family
residential properties and most waste
generated by commercial, institutional
and industrial properties is the responsi-
bility of the owner or occupant. Many
observers consider it inequitable that
multiple and single family residential
uses, which are frequently assessed for
taxation purposes in a similar manner,
already enjoy different benefit levels
from municipal services. Single family
residences receive full collection and
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waste disposal services from municipali-
ties, while many multiple family resi-
dences and apartments, including
owned apartments, frequently receive
no collection services and must, in addi-
tion, pay tipping fees which are then
used to underwrite the costs of single
family waste disposal services. An
already inequitable policy with respect
to a service that consumes less than three
percent of total municipal spending
becomes absolutely reprehensible as the
cost of the service doubles in municipal
spending budgets.

Many municipalities—as many as
1,800 in the U.5. and municipalities in
Canada such as Victoria (B.C.),
Lethbridge (Alta.) and Nanaimo
(B.C.)-have resolved the issue of who
pays and how much by treating waste
collection as a public uflity and placing
it on a full or partial user-pay basis.
Partial user-pay systems typically pro-
vide a basic level of service from which
revenues are derived from property
taxes and charge “users” for greater ser-
vices (more bags or cans of garbage). A
full-recovery public utility would
require municipalities to raise the entire
cost of waste collection and disposal
from user fees in much the same manner
that water and/or sewer utilities cur-
rently function in most Canadian local
jurisdictions.

While the latter treatment of waste
collection and disposal would reduce or
eliminate the cross-subsidies that are fre-
quently a source of inequity between dif-
ferent land uses or residential building
types, it also transfers the incremental
cost of good environmental practice
from the producers of waste to tax pay-
ers as consumers, Stewardship is seen as
the answer to this latter issue by some
observers.

Stewardship

One of the tensions between the
objective of reducing, re-using, recycling
and recovering increasingly scarce soci-
etal commodities and resources and
wasteful practices that have proven to be
environmentally harmful is that while
private companies have traditionally
made the decisions about the manufac-
ture and distribution of consumer and
producer products, governments
and/or unwitting consuwmers have
assumed responsibility for dealing with
the waste that is created. The concept of
”stewardship” has been discussed as a
means of more equitably sharing
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responsibility and of addressing this
basic tension undermining the objective
of waste minimization.”® Stewardship is
the principle underlying the German
Federal Republic’s “green dot” system,
perhaps the world’s most progressive
and effective waste minimization
regime. Producers are required by law
to accept responsibility for disposal of
consumer packaging waste.

As was seen above, two characteris-
tics distinguish the approach of Prairie
cities to waste minimization. Firstly,
pressures presented by the absence of
landfill capacity are on the whole not
present to the extent that they are in
many other more urbanized regions.
Secondly and not unrelated, there has
been a reluctance to incur additional
public costs, although there appears to
be a certain amount of support for sub-
stantially increasing waste minimization
efforts in the context of a public utility
approach to waste management, associ-
ated with waste minimization,

These conditions have provided fer-
tile ground for the notion of steward-
ship. Manitoba was well-placed for the
GPMC stewardship demonstration.
Other jurisdictions have been under
pressure to obtain more immediate
results. Thanks in large part to the work
of the Recycling Action Committee,
which developed “A Waste Manage-
ment Strategy for Manitoba in the
1990s,” stressing co-operation and
shared responsibility between manufac-
turers, waste generators and govern-
ment, Manitoba’s Waste Reduction and
Prevention Act, 1991, enshrined the
stewardship approach in legislation. At
the same time Manitoba is one of only
two provincial jurisdictions in Canada
without container deposit legislation.
The GPMC hope to demonstrate that
mandatory legislation or regulation is
unnecessary and that the stewardship
model can achieve reduction and recy-
cling outside of a regulatory regime.

The ultimate challenge for
Manitobans and the provincial govern-
ment will be to maximize front-end
reduction of waste and good environ-
mental habits while the GPMC are a
financial participant, as it is virtually cer-
tain that the industry’s financial support
will be withdrawn at some future date
and/or when current waste minimiza-
tion targets are met. The entrenchment
of incentives to reduce, recycle and
recover while the planned program is in
effect will assure the achievement of
objectives. The creation of waste man-

agement utilities is undoubtedly a part
of this process, although proposals for
such in Winnipeg and the unwillingness
of Edmonton council to approve this
approach in 1990 are evidence of the
need to introduce alternative models to
an increasingly cynical public in the con-
text of revenue neutrality.

While stewardship may successfully
spread the cost of waste minimization
among societal sectors in a more equi-
table manner, it may ultimately prove
to be an unstable regime. Similar efforts
in Ontario have not been able to pro-
vide a steady funding base for munici-
pal waste recycling. Provincial resolve
is undoubtedly critical to success of the
stewardship model. So also is the objec-
tive of waste reduction as superior to
recycling and recovery as waste mini-
mization strategjies.

Jeffrey Patterson
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